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TENNANTS 
VETERINARY 
MAGNESIA 


CALCINED MAGNESITE 
87%/, MgO MINIMUM 


TENNANTS 


(LANCASHIRE) LTD 


Hazelbottom Road, 


Cheetham, Manchester, 8 


Telephone : 
Collyhurst 4454 (4 lines) 


UNIVERSITY OF QUEENSLAND 
PROFESSOR OF ANIMAL HUSBANDRY 


The University invites-applications for the 
above-mentioned position. Applicants should 
hold a higher degree, preferably a Doctorate, and 
have carried out research in the field of Animal 
Husbandry. The Professor will be responsible for 
the organization and management of the Depart- 
ment of Animal Husbandry which has recently 
moved to the new Veterinary Sehoo! building on 
the main University site. The Department offers 
courses of lectures and practical work covering 
the divisions of the subject at various stages. 
Excelient facilities are available for research at 
the University Farm and in the new Veterinary 
School. 


The salary will be at the rate Of £A4,000 per 
annum. The successful Li will be entitled 
to participate in the benefits available to the 
academic staff which include F.S.S.U. type Super- 
annuation, Housing Assistance, Study Leave and 
Travel Grants. 


Additional information on the conditions of 
appointment, staffing and activities of the Depart- 
ment, together with application forms, will be 
supplied upon request to the Secretary, Associa- 
tion of Universities of the British Commonwealth, 
(Branch Office), Marlborough House, Pall Mall, 
London, S.W.1. 


Applications close in Australia and London on 
30th September, 1961 


BLOAT 


Silicones increase surface tension and, therefore, frothing is reduced. 
Polysil 


Contains methyl polysiloxanes and is based on the work by Quin, Austin 
& Ratcliffe in 1949 (J. Amer. vet. med. Ass., 114, 313). Extensive field use 


has confirmed their value for frothy bloat. 


Polysil 


May be used as a drench or transferred direct to the rumen via cannula. 
One bottle is normally sufficient to reduce tension, but the dose may 


be repeated if necessary 
BOXES OF 12 x 1 oz. Bottles 


SOMERSET PHARMACEUTICALS LIMITED 


Wellington, Somerset 


Telephone: Wellington, SOM. 2244 
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@ ‘Franocide’ has proved its effectiveness against husk under the severest 
field conditions. 
@ ‘Franocide’ stops further damage to the lungs by destroying the migrating 
Dictyocaulus larve and young adults. 
@ Rapid clinical response brings rapid relief to treated animals. 
_ @ Solid immunity to husk follows successful treatment with ‘Franocide’. 
@ Many times the recommended dose has been given with safety. 


Diethyicarbamazine Citrate Injection (Veterinary) 
In 400 c.c. bottles of sterile, stable solution 
he AVAILABLE TO THE VETERINARY PROFESSION ONLY 


BURROUGHS WELLCOME & CO. (The Wellcome Foundation Ltd.) LONDON 
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‘Sparine you @ new approach to 


is his bone 


By the time lassitude and loss of appetite have prompted owners to seek your expert advice, experience will have shown that it is often advisable 
to provide immediate penicillin protection. With only one dose of Penidural* Fortified Injection you can ensure not only rapidly effective blood 
levels but also levels that are maintained for as long as a week. Penidural saves time and trouble for the busy veterinary surgeon. It minimizes 
disturbance of the sick animal. It reduces the risk of treatment failure. Available as a ready-for-use suspension in 10 ml. and 50 ml. muiti-dose vials. 


PENIDURAL 


John Wyeth & Brother Limited, Clifton House, Euston Road, Londoas, N.W.1 “trade mark [wyex | 
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VETERINARY 
INSURANCE SERVICES 
LIMITED 


Directors: 


M. D. BERWYN-JONES, M.R.C.V.S. 


A. C. S. EAGLES 
R. J. HURST, F.C.LB. 


PROVISION FOR EDUCATION 


The Society has devised an entirely new contract which will reduce the cost of fees by spreading them 
over a longer period; will give life cover so that education can be completed even if the father should 
die; will provide a lump sum at the end of the educational period, which can be used to start off the 
young man or woman in his or her chosen career. 


The plan will only operate economically providing it is started at least five years before schooling is to 


commence. 


As in all V.LS. contracts, waiver of premium benefit is available. This allows for the cessation of 
premiums in the event of disablement by sickness or accident for a period in exess of six months. 


If you would like details, would you please complete and return the attached slip? 


(a) 
(b) 
(c) 
(e) 


VETERINARY INSURANCE SERVICES LTD. 
131-133 New London Road, Chelmsford, Essex. 


Please supply me with details of: 


Tax Free Pension Provision 
Estate Duty Provision 
Educational Assurances 
Life Assurance Protection 


———————————— 


Amount of fees 


For Educational Assurances only: 
Fees required from Sept. 19............ to May 19 


per annum 
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ADVERTISEMENTS 


DYSENTERY AND DIARRHOEAS 


An improved formulation 
for the 
treatment and control 
of 
INTESTINAL 
BACTERIAL INFECTION 


NEO-SULPHENTRIN presents 
the clinically established trio of 
orally effective intestinal bacteriostats— 
phthallysulphathiazole, sulphaguanidine 
and sulphathiazole reinforced 
with Neomycin and Streptomycin— 
demonstrably the safest and 
most effective antibiotics 
in intestinal therapy. 


Marked local antibacterial action in 

the bowel lumen with rapid elimination 
of infection. 

Effective and speedy reduction 

in scouring. 

Synergism reduces the hazard of 
resistant strains. 


PRESENTATION 
Tablets of 0.5 gramme active medicament 
Bottles of 100 and 500 tablets 
Tablets of 6.0 gramme active medicament 
Cartons of 12 and 36 tablets 


WILLOWS FRANCIS LTD. 


Pharmaceutical Manufacturers since 1751 


VETERINARY DIVISION 
73-75 Shackiewell Lane, London, E.8. 
Telegrams: Forty Hack, London. Telephone: CLissoild 6361 


Visit our Stand No. 16 at the B.V.A. Congress, Oxford, Sept. 4th-8th 
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DIMYCIN 


deals an overwhelming blow 


Dimycin, when given in large doses, secures an overwhelming 
bactericidal attack on a wide range of the commonly occurring 
pathogens—most gram-negative and also some gram-positive. 
Its action is very rapid, attaining peak level about one hour 
after intramuscular injection. It is quickly absorbed, diffusing 
into most of the body tissues... with particular emphasis on 
lungs, kidneys, muscles, heart and peritoneal cavity. 


Use DIMYCIN for treatment of bacteraemia following metritis. 
mw urinary and gasiro-intestinal infections 


DIM YCIN 


TRADE MARK 


\ Stabilised injection of Dimycin 


5G (15ml) and 10 G (30ml) vials. Also available: 1 G (3ml) vials in boxes of 10 


New large-animal economy pack. 90 mi vial containing 
30 gram mixed streptomycin and dihydrostreptomycin 


GLAXO LABORATORIES LIMITED 
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ADVERTISEMENTS vii 


Suspicion 
of exposure 


use HOECHST antisera 


When contact with infected animals is known or 

suspected, and for treatment when symptoms 

appear—use the Hoechst range of antisera to combat 

the four major canine diseases. 

AN combined canine distemper hard pad and hepatitis 
antiserum 


P ADISAN canine distemper/hard pad antiserum 


LEPTOSPIROSIS ANTISERU Mcombined L. cani- 
cola and L. icterohaemorrhagiae antiserum 
CANINE HEPATITIS ANTISERUM 


#Both Hedisan and Padisan also have an antileptospirosis component that is 
present to deal with latent infection. 


Details of packs and prices—especially quantity rates—may be 
obtained from: 


HOECHST PHARMACEUTICALS LIMITED, 
Veterinary Division, Slough 

Sole distributors in the U.K.: 

HORLICKS LIMITED, SLOUGH, BUCKS 

Telephone: Slough 22322. Telegrams: Horlick, Slough 
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Available in 5 and 2} grain 
tablets in packs of 25 & 250 


for sedation in small animals 


The effectiveness of chloral in inducing sleep and preventing sickness 
and agitation in dogs and cats when travelling has long been accepted. 
Now, with WELLDORM, the difficulties of giving chloral 

to small animals have been overcome. 


WELLDORM (dichtoratphenazone) offers the safe and 
reliable sedation and hypnosis of chloral in a tablet form that is easily 
given, and with far less risk of gastric intolerance. 


WELLDORM also has a mild analgesic effect which makes it 
especially useful for inducing sleep when pruritus or 
irritating lesions are present. 


WELLDORM acts within 15 minutes and its effect lasts up to 6 hours. 


WELLDORM VETERINARY 


SEDATIVE - HYPNOTIC - ANALGESIC 


GNP) Smith & Nephew Pharmaceuticals Limited 


WELWYN GARDEN CITY + HERTFORDSHIRE 
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Only G A #2 G 0 N provides 


effective control of all 9 


M A S T i T ¢ S causing bacteria 


Gargon contains the new Squibb antibiotic, 

thiostrepton, plus neomycin. This presentation 

controls all nine types of miastitis-causing 

bacteria, including strains which have become 

resistant to other antibiotics. Gargon provides 

fast, dependable and economic anti-mastitis 

therapy. 

Gargon contains: 

1. THIOSTREPTON. Isolated by the Squibb 

Research Laboratories, this new antibiotic 

possesses a remarkably higher order of activity 

against Gram-positive cocci. 

2. NEOMYCIN. A highly effective adjuvant 

to thiostrepton. The combination offers a 

broader range of antibacterial activity than any 

single antibiotic now available for  intra- 

mammary administration. 

3. PLASTIBASE. A free-flowing ointment 

base which possesses unique physical and 

therapeutic advantages. Disposable plastic syringe permits in- 
stillation with a single quick thrust of 
the thumb. 


ORGANISMS KNOWN TO CAUSE MASTITIS 


? 


COMPARISONS 
OF ACTiviTY 


Solid black squares indicate 
effective mastitis control. Note 
that only Gargon is effective 
against all nine. 


The shaded squares indicate 
resistant staphylococci are among 
a. ee the chief causative agents of 
mastitis. 


Brand C 


Note that only Gargon controls 
GARGON resistant strains of staphylococci. 


GARGON IS SOLD ONLY TO VETERINARY SURGEONS 


Available from your usual wholesaler. Gargon is supplied in 1-dose 
syringes containing 50,000 units of thiostrepton plus 150 mg. of neomycin 
Gargon is a Squibb Mathieson Product 


<a> E.R. SQUIBB & SONS LTD. 


(Veterinary & Agricultural Division) 
EDWARDS LANE - SPEKE - LIVERPOOL 24 
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control 


surface infection | 


with easy-to-apply 
AEROSOL CHLOROMYCETIN TINCTURE 


(COLOURLESS) 


provides quick, effective spray treatment 
for wounds or secondary infections, 
and before and after minor operations. 


© Economical —in time and money 
© Non-staining —for pets, show or sale animals 
® Unspillable, quick and handy to use 


EACH PACK CONTAINS 


Chloromycetin Tincture 10% 
(Coipuriess) 


Propellant 
# TRADE MARK 


PARKE-DAVIS 


PARKE, DAVIS & COMPANY, INC, USA LIABILITY LTD, HOUNSLOW, MIDDLESEX, TELEPHONE HOUNSLOW 2361 
Wes-1133 
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ADVERTISEMENTS 


Third Annual Issue ready in December 


THE 
VETERINARY ANNUAL 


Edited by W. A. Pool. About 400 pages. 
illustrated. Subscription 38s. 6d., post free. 
Gives a survey of the recent literature and a 
careful evaluation of present-day work in the 
Veterinary field. 
ORDER NOW — after publication the 
price is 42s., postage Is. 9d 


RADIOGRAPHY FOR THE 
VETERINARY SURGEON 


By R. N. Smith. 80 pages. 
35 illustrations. Price 13s. 6d., postage 10d. 


Presents an account of the phenomena and 
techniques involved in making radiographs, the 
special problems to be solved, and the use in 
animal work of the different types of picture 
obtained. 


of 


Free membership of 


BETTER 
BUYING 
SERVICE 


is offered to all members of the veterin- 
ary profession, enabling them to buy a 
wide range of first-class, branded goods 
at large discounts. 


to 20°, 

SILVER, FURS, VENETIAN 
BLINDS, ET 

10°, to 

FURNITURE, OFFICE FURNITURE & EQUIPMENT» 
LINO & FLOOR COVERINGS, T.V. SETS, RADIOS, 
CAR RADIOS, CAMERAS, TAPE RECORDERS, 
TAPES, RECORD PLAYERS, TYPEWRITERS, 
SEWING MACHINES, ELECTRIC RAZORS, 
TOASTERS, ELECTRIC KETTLES, PERCOLATORS, 
PRESSURE COOKERS, REFRIGERATORS, WASH- 
ING MACHINES, SPIN DRIERS, WATER HEAT- 
ERS, VACUUM CLEANERS, FIRES, LIGHTING, 
ELECTRIC BLANKETS, AIR CONDITIONING 
FANS, BLANKETS & LINEN, ETC. 


Leading makes available. _H.P. facilities. 
Write or ‘phone for full details to: 
BETTER BUYING SERVICE 


(B.V.J.) 
56 Grosvenor Street London W ! 
MAY fair 8502 (10 lines) 


=— Three Important Books = 


AN INTRODUCTION TO 
VETERINARY PHARMACOLOGY 


By FRANK ALEXANDER, 
-D., D.Sc., M.R.C.V.S., F.R.S.E. 


188 pages. 25 illustrations. 20s. 


THE U.F.A.W. HANDBOOK ON THE 
CARE AND MANAGEMENT OF 
LABORATORY ANIMALS 


Second Edition. war by A. N. WORDEN, 
B.Sc., M.R.C.V.S., F.R.LC., and 
Ww. LANE- PETTER, M. A., M.B., B.Chir. 


972 pages. 339 illustrations. 70s. 


TEXTBOOK OF PHYSIOLOGY 
AND BIOCHEMISTRY 


Fifth Edition. By GEORGE H. BELL, B.Sc., 
M.D., F.R.F.P.S.G., J, NORMAN rove 
SON, M.D., D.Sc. F.R.F.P.S.G., F.R 
F.R.S., and HAROLD SC ARBOROUGH. 
M.B., Ph.D., F.R.C.P.E., F.R.C.P. 


1129 pages. 952 illustrations many in colour. 70s. 


E. & S. LIVINGSTONE, LTD. 
TEVIOT PLACE, EDINBURGH 


* * 


THE AFRICAN 
VETERINARY 
HANDBOOK 


By P.Z. Mackenzie, M.B.E., M.R.C.V.S. 
and R. M. Simpson, B.V.Sc., M.R.C.V.S. 


Third Edition 


In remote parts of Africa where 
qualified veterinary assistance cannot 
always be relied upon in an emergency, 
the farmer or stock owner will be 
grateful for this compact manual 
which covers the diagnosis, treat- 
ment. and prevention of diseases 
affecting cattle, horses, sheep and 
goats, camels, pigs, dogs, cats, and 
poultry in Africa. This third edition 
as well as bringing the work up to 
date generally, includes a useful sec- 
tion on first-aid, a glossary of the 
technical terms used in the book, and 
diagnosis charts. Stock owners, farm- 
ers and government veterinary workers 
and veterinary and agricultural stud- 
ents studying in Africa will find this 
book an indispensable addition to 
their libraries. 25/- net. 
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Poultry protection 


Poultry deaths from Blue Comb, Coryza, Pullorum, P.P.L.O., Fowl Cholera 
etc., can be drastically cut with Terramycin Animal Formula Soluble 
Powder. In the hands of a veterinary surgeon, Terramycin Animal Formula 
Soluble Powder is a powerful weapon to save the poultry farmer money. 
AVAILABILITY: Terramycin Animal Formula Soluble Powder is available 


in 8oz. plastic jars and 10lb. drums containing 25G. Terramycin activit 
Pp J £ ) y 


per lb. 


TERRAMYCIN: 


brand of oxytetracycline 


ANIMAL FORMULA SOLUBLE POWDER 


PFIZER LIMITED + SANOWICH - KENT 
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Brit. vet. J. (1961), 117, 377 


ANAESTHESIA IN CATTLE 


By SypNey JENNINGS 
University of Glasgow Veterinary Hospital, Bearsden, Glasgow 


Cattle are a law unto themselves in relation to general anaesthesia: first 
because they produce large quantities of saliva and salivation in this species is 
not readily controlled, and second, because of the peculiarities of ruminant 
digestion. Fifty years ago when the veterinary surgeon was largely occupied 
with the horse, little attention was paid to anaesthesia in cattle, but during 
the past half-century attention has been given increasingly to the matter. At 
first chloroform in an open mask, which was used almost universally in the 
horse, was applied to cattle, but the peculiarities of the ruminant accentuated 
the disadvantages of this method. 

The usefulness and safety of chloral hydrate when given well diluted or with 
mucilage by mouth was recognized both in human and veterinary medicine 
at the end of the last century. When the use of the stomach tube became 
popular in horses soon after the First World War the administration of large 
amounts of chloral hydrate in comparatively small amounts of water became 
an easy procedure. The same method was not satisfactory in cattle, partly 
because of the resulting dilution of the drug in the rumen. During the same 
period a few workers were developing methods for deep narcotization of 
horses by the administration of chloral hydrate intravenously, but it was not 
until the Second World War that the same methods were being applied to 
cattle. Fowler (1940) stated that it was dangerous in cattle, but Henderson 
(1941) found it satisfactory when used intravenously as a sedative. Wilde (1942) 
described the method as suitable for producing surgical anaesthesia, but Gold 
(1946) stated that it was better used for producing deep narcosis in combination 
with local anaesthesia. 


The use of chloral hydrate intravenously in cattle has been greatly developed 
by Wright (1957), but he advises the use of the drug for producing deep 
narcosis. The planes of anaesthesia are narrow with chloral hydrate and it is 
dangerous to use it for producing general anaesthesia. Wright (1947) described 
methods of using chloral hydrate intravenously to produce deep narcosis, and, 
supplemented with local anaesthesia, or augmented with barbiturates, to 
produce full anaesthesia. The latter method however is not without its dangers, 
and if it has to be maintained during a lengthy operation it requires a skilled 
person to administer it. In spite of its disadvantages, chloral hydrate deep 
narcosis supplemented with local analgesia represented a great stride forward 
in the improvement of anaesthesia in cattle; it has been the means of increasing 
efficiency in a number of surgical operations and has made it possible to carry 
out many others humanely. 
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LOCAL AND REGIONAL ANALGESIA 


During the years when general anaesthesia in cattle was being developed, 
advances were made concurrently in the use of local and regional anaesthesia 
or analgesia. Minor operative techniques with local infiltration of cocaine 
became safer when procaine was developed and these techniques have further 
improved with the use of lignocaine. It was, however, undoubtedly because 
of the difficulties associated with general anaesthesia in cattle that surgeons 
looked increasingly towards the improvement of regional anaesthesia. After 
Benesch (1926) described posterior epidural anaesthesia in cattle, Brook (1930) 
drew the attention of British veterinarians to the method and it was popularized 
by Stinson (1931) by a series of demonstrations throughout Britain during the 
next few years. Undoubtedly posterior epidural anaesthesia is the most useful 
form of regional analgesia that we have; it is easy to administer with almost 
constant success and is most appropriate in parturition, for the return of 
uterine prolapse and for surgical interference with the vagina, vulva, perineum 
and tail. Successful administration of this form of regional anaesthesia is no 
excuse for its constant misuse by some clinicians for amputations of the digit, 
teat surgery and Caesarian section. Paravertebral anaesthesia, first described 
by Farquharson (1940), is a most useful form of regional analgesia for flank 
laparotomy in cattle but many practising veterinary surgeons find it difficult 
to administer and therefore prefer to use local infiltration; but the latter fails 
to remove sensation from the peritoneum and unnecessary pain is often caused. 
Cornual nerve block for dehorning and disbudding is fairly successful in most 
clinicians’ hands but there are often a number of failures in the anaesthesia. 
Regional anaesthesia of the digits is not easy to attain, neither is pudic nerve 
block as described by Larson (1953). The Russian method of using 1st-2nd 
lumbar epidural anaesthesia as reported by Arthur (1956) is intriguing but 
also difficult to administer. All these last-mentioned methods of regional 
anaesthesia are apt to fail when used by the present writer, and general 
anaesthesia is preferred for the operations for which these techniques are 
suggested, where a safe, economical and efficient general anaesthetic method 
can be substituted. 


RECENTLY INTRODUCED METHODS OF GENERAL ANAESTHESIA 
AND NARCOSIS IN CATTLE 

Narcosis with phenothiazine derivatives 
Chlorpromazine hydrochloride as a so-called tranquillizer is rapidly coming 
into general use in cattle and is proving efficient and safe for the control of 
excitable and vicious animals. Difficult bulls can be made tractable while 
being transported or while having the feet pared. The drug may also be used 
for anaesthetic premedication and it potentiates anaesthetic and other narcotic 
agents, but it has the distinct disadvantage, when used for anaesthetic 
premedication, that it prolongs the time needed for recovery. In addition to its 
tranquillizing effect it also has a muscle relaxant action and for this reason it 
is proving particularly useful in cases of oesophageal obstruction. When it is 
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administered to choking cattle, the animals become less distressed and it 
appears to aid the passage of the offending obstructive substance. Those 
clinicians who use a probang claim that its use is made much easier and more 
effective when chlorpromazine is used. Chlorpromazine hydrochloride can be 
given intravenously for rapid action in doses of 0-5 to 1-0 mg. per kilogram 
body weight; the larger dose level is safe but it generally causes the animal to 
lie on its breast or side. It may also be administered intramuscularly at the 
higher dose level, but it takes longer to have its effect and is not so constant 
in its action when given in this way. 

Promazine hydrochloride and trimeprazine tartrate have similar actions to 
those of chlorpromazine but they require a higher dose level and their action 
is not so powerful. 


Barbiturate general anaesthesta 


Thiopentone sodium is a suitable agent for short general anaesthesia in 
cattle but is not without disadvantages and dangers when used as the sole 
anaesthetic. It must be administered by the intravenous route and is best 
given rapidly in a carefully calculated dose, as recommended by Henderson 
(1944) and Fisher and Jennings (1958). If given slowly, much larger doses are 
required and the recovery period is greatly lengthened. The initial dose must 
be aimed at producing only light anaesthesia, for with this drug the writer 
has found that regurgitation of rumenal contents is liable to occur. A dose 
of 0-0075 g./kg. body weight as a 20 per cent solution is suitable as an initial 
rapid injection. Within 20 seconds the animal quietly sinks to the ground 
and after a further go seconds further small doses of 0-5 g. may be given until 
complete surgical anaesthesia is produced. It is safest to intubate with an 
endotracheal tube after the initial dose and before the second is given. if no 
further injections are given after the animal is anaesthetized voluntary move- 
ment commences in 10 to 12 minutes. The adult animal quietly recovers to 
the extent of regaining breast recumbency in about 15 minutes and it rises 
in 30 to 60 minutes. Pentobarbitone and thialbarbitone have similar actions 
in adult cattle. 

When the sodium salts of thiopentone, pentobarbitone and thialbarbitone 
are used in calves the recovery stage lasts for periods up to 24 hours, and thus 
constitutes an extra hazard in young animals. Jennings (1958), however, 
showed that barbiturate anaesthesia in calves can be terminated in periods of 
minutes with 8, 6-methyl ethyl glutarimide given intravenously in doses of 
between go and 100 mg./kg. 


General anaesthesia with volatile and gaseous anaesthetic agents 


By the use of volatile and gaseous anaesthetic agents in suitable apparatus, 
anaesthesia in the human species and in small animals has become a 
comparatively safe procedure. There seemed every possibility that the same 
might be true in cattle, and Fisher and Jennings (1958) reported the 
results of such forms of anaesthesia in cattle. It was found that with a 
circle absorber various anaesthetic agents which hitherto had not been usable 
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in cattle could now be applied to this species. The original apparatus had to 
be improvised and was consequently crude and cumbersome, but it proved to 
have all the necessary internal dimensions and was used successfully on a 
large number of animals. The apparatus has now been redesigned, but all the 
original features have been retained (Figs. 1 and 2). It is now light in weight 
and portable and can be carried readily in the luggage boot of a small car. 

A circle absorber has much to commend it as compared with a to-and-fro 
apparatus, particularly in that it cuts out dead-space. Furthermore, any 
anaesthetized animal has little difficulty in expiring air through soda lime 
granules because it merely relaxes the diaphragm to do so. Inspiration, 
however, is an effort and, as all anaesthetic agents depress the respiratory 
centre to some degree, it is not an appropriate occasion to have to draw air 
through soda lime granules. A to-and-fro apparatus is only suitable when the 
comparatively expensive halothane is used. A circle absorber can be used for 
a variety of anaesthetic agents including ether, chloroform, halothane and 


cyclopropane. 


Method of using circle absorber apparatus 


Adult cattle without being previously starved and without pre-anaesthetic 
medication are given a calculated dose of thiopentone sodium as a 20 per cent 
solution in water intravenously. Animals receive 0-0075 g./kg. body weight 
and the injection is given rapidly. Within 20 s¢conds the subject sinks to the 
ground in light anaesthesia: if the anaesthesia is taken any deeper there is 
grave risk of regurgitation of rumenal contents, Apnoea after the injection of 
barbiturate, such as that seen in dogs, has never been observed in any 
cattle anaesthetized in the manner now being described. Even when barbiturate 
anaesthesia is carried to full surgical anaesthesia, apnoea has not been seen in 
any bovine subject. 

After induction with thiopentone the patient is gagged with a pair of 
Drinkwater’s mouth gags and intubated with a cuffed endotracheal tube, 
the free end of the latter being connected to the circle absorber. An endotracheal 
tube of 2-5 cm. internal diameter is used for bulls and cows and one of 2 cm. 
for small heifers. When chloroform or ether is used the whole of the expired 
air is passed through or over the anaesthetic liquid in the built-in vaporizer. 
If cyclopropane is used, the gas is passed through a flow meter and into the 
circuit. When halothane is used sufficient vaporization takes place if merely 
the normal requirements of oxygen are passed through or over the anaesthetic 
liquid in a Trilene vaporizer. With severely ill and toxic animals, with animals 
with diseased hearts and with calves, no barbiturate is used for induction and 
anaesthesia is induced by placing a tight-fitting mask to the animal’s face 
and then connecting it to the apparatus. 


Advantages of volatile and gaseous anaesthetic agents in closed circutt 

Volatile and gaseous anaesthetic agents give a wide range of safety in the 
anaesthetized animal if the patient has ample oxygen and if excess carbon 
dioxide is removed from the circuit. Anaesthetic agents which are given 
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lic. 1. Volatile anaesthetic 


Fic. 2. Volatile anaesthetic apparatus for cattle in use (Fisher & Jennings, 1957). 
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intravenously do not give the same wide range of safety. Once a substance is 
given intravenously it has to be excreted by the kidneys or broken down in 
the liver. Volatile anaesthetic agents can be extracted from the patient merely 
by replacing the content of the rebreathing bag with oxygen. If by chance 
anaesthesia is carried too deep with a volatile or gaseous anaesthetic and 
respiration is arrested, forced ventilation of the lungs is carried out by rhythmic 
manual pressure on the rebreathing bag, and frequent replacement of the 
contents with oxygen. The wide range of safety of anaesthesia allows the 
patient to be fully anaesthetized and thus relaxed, and it is not necessary to 
use any further form of anaesthesia or local analgesia. Recovery from volatile 
anaesthetic agents is rapid and when they are used without any pre-anaesthetic 
medication the patients are often on their feet within 30 minutes. Even when 
anaesthesia is induced in adult animals with a barbiturate, recovery is only 
delayed by some 15 to 30 minutes. 

In one series of 87 consecutive general anaesthetic procedures in which 
halothane was used in 61 cases, ether in 14, chloroform in ten and cyclopropane 
in two, only three animals died as the result of anaesthesia. In each of these 
cases an attempt was being made to carry out pericardiectomy on animals in 
which the heart was already failing as a result of septic traumatic pericarditis. 
In spite of these deaths nine other cows affected with the same condition were 
successfully anaesthetized and recovered from the anaesthetic, although the 
final outcome was not necessarily successful in all cases. Other operations for 
which general anaesthesia was used included Caesarian section, amputation of 
digit, repair of ruptured penis, urethrotomy, mastectomy, teat operations, 
herniorrhaphy, removal of tumours, repair of displaced abomasum and 
torsion of abomasum and biopsy of bone, muscle and lymph nodes. 

Hall (1958) uses a closed and semi-closed circuit apparatus for surgical 
anaesthesia in cattle. Weaver (1960) has described a large circle absorber 
apparatus. Both these workers find that the administration of volatile anaesthetic 
agents is of great value for safe and efficient anaesthesia in cattle. 


SUMMARY 


The development of various types of general anaesthesia and local and regional 
analgesia in cattle is outlined. A method of administering volatile and gaseous 
anaesthetic agents in a closed circle absorber anaesthetic apparatus is described. 
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ANAESTHESIA IN THE PIG 


By L. C. VauGHAN 


Department of Surgery, 
Royal Veterinary College, North Mymms, Hertfordshire 


The value of the average bacon or pork pig seldom warrants the expense of 
anything but the simplest of surgical operations. It is usually only for breeding 
animals, especially with pedigree stock, that treatments necessitating surgical 
measures of a specialist nature can be undertaken on an economic basis. 
Consequently the demand for surgery on the pig has been limited and it 
therefore follows that the veterinary profession as a whole is not so enriched 
with experience regarding the anaesthesia of this species as it is of horses, 
cattle and small animals. 

It is the intention in this article to discuss the various anaesthetic techniques 
that may be adopted in the pig and to draw attention to the application of 
some modern advances to pig anaesthesia. 


PREMEDICATION 


Of all the domesticated animals none resists handling and restraint so violently 
or so vociferously as the pig. The difficulties associated with the induction of 
anaesthesia in this animal, particularly under farm conditions, becomes 
progressively greater as its body size increases. Provided one can ignore its 
incessant squealing the young pig up to 30 kg. can be restrained manually 
and anaesthesia may be induced with a gaseous agent via a mask, or by the 
injection of an anaesthetic drug intravenously. In the heavier pig this method 
frequently deteriorates into a trial of strength. In the adult boar or sow it 
may even be fraught with some personal hazard. In this sort of situation the 
possession of an efficacious, easily administered sedative drug must have often 
been the fervent wish of very many veterinary surgeons. 

Certain drugs which are known to possess useful premedicant properties 
when administered to the dog do not produce the same effect in the pig. In 
this category come morphine sulphate, pethidine hydrochloride and 
thiambutene hydrochloride. 

Morphine sulphate. According to Jones (1957), this has a stimulating rather 
than a sedative effect on swine. This is a generally accepted view and warrants 
no further consideration. 

Pethidine hydrochloride. Personal observations have confirmed the report by 
Hall (1957) that this drug has a mild sedative effect, but when given to 
large sows and boars it contributed little or nothing towards restraint. As an 
analgesic, however, pethidine has proved beneficial for the relief of pain 
following major surgery, and for this purpose it is given subcutaneously in 
doses of 10 mg./kg. 
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Thiambutene hydrochloride (Themalon). Owen (1955) concluded this had no 
clinical value, since its administration experimentally to one Large White pig 
had produced excitement and convulsions. The present author’s own experience 
with Themalon has been confined to its administration intramuscularly to six 
pigs of 10-30 kg. body weight. A dose of 10-30 mg./kg. produced little or no 
quietening effect and the pigs still responded violently to restraint. 


A recently introduced group of compounds with sedative properties has 
been derived from phenothiazine. These compounds include promethazine 
hydrochloride (Phenergan), chlorpromazine hydrochloride (Largactil), proma- 
zine hydrochloride (Sparine), and trimeprazine tartrate (Vallergan). It is 
believed that more of these derivatives are in the process of development. 

Promethazine hydrochloride is best known as a long-acting antihistaminic and 
this role has overshadowed its use as a sedative. 

Chlorpromazine hydrochloride was the first of these compounds to be extensively 
employed for the premedication of animals. Observations have been made on 
the effects produced by its intravenous or intramuscular administration to pigs 
of from 15-300 kg. body weight admitted to the Royal Veterinary College for 
various surgical operations. An intravenous dose rate of 2 mg./kg. and twice 
this amount when given intramuscularly has been used in all cases. Ritchie 
(1957) on the other hand varied the dose from 0-55 to 3-3 mg./kg. intravenously 
and from 2 to 4:4 mg./kg. intramuscularly. Hill and Perry (1959) gave it 
intramuscularly, in doses of 2-02 to 2°5 mg./kg., to a series of pigs which were 
subjected to certain surgical techniques of an experimental nature. 

When chlorpromazine hydrochloride is given intravenously it reduces the 
pig to a state of stupor in five to ten minutes, If left undisturbed the pig will 
sleep but if stimulated by noise or handling it will wake up, struggle and squeal 
but will quickly relapse into a state of slumber when left alone. For several 
minutes after the injection the respiratory rate in the majority of pigs increases 
to 60-100 per minute but gradually subsides to normal in 15-20 minutes. 
Recovery, like the induction, is usually smooth. The pig remains sedated for 
some four to six hours, even when there has been no supplementation by an 
anaesthetic agent. It may, however, be 24 hours before the effect has completely 
worn off and the pig begins to feed. 

Idiosyncrasies have been observed in some cases. Ritchie (1957) reported a 
period of violent excitement that commenced about 4} hours after the 
administration of the drug to one pig and in two others a state of general 
anaesthesia was produced. The latter effect has also been experienced by the 
present author. A Welsh gilt in her first pregnancy was admitted for Caesarian 
section after a protracted manual effort per vaginam had delivered two foetuses. 
On admittance the gilt appeared dull and dejected but was nevertheless able 
to walk and resented restraint. Within 20 seconds of the intravenous injection 
of chlorpromazine, at 2 mg./kg., the gilt collapsed. Respiration was at first 
shallow but gradually increased in rate and strength. Ten minutes later 
hysterotomy was performed under local infiltration anaesthesia and it was not 
until the operation was almost finished that she was capable of limb movement. 
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No apparent ill effects were noticed in the several piglets that were removed 
and the recovery of the gilt was uneventful. 

When chlorpromazine is administered intramuscularly some 30-45 minutes 
elapse before its total effect is obtained. In contrast to the effects produced by 
the intravenous route the respiratory rate remains unaltered and frequently 
the pig does not appear to change in demeanour or attitude. Despite this 
apparent lack of visible sedative effect, however, restraint is not as a rule 
resented so vigorously or noisily. 

Promazine hydrochloride and trimeprazine tartrate. Experience has shown that in 
the pig the effects of intravenous (2 mg./kg.) or intramuscular (4 mg./kg.) 
injection of either of these drugs resemble closely those produced by 
chlorpromazine (Tavernor, 1960, 19612). 

It is a matter of regret that the maximum sedative effect is not attained 
unless the drug is given intravenously, a technique that under farm conditions 
is so often fraught with difficulties in any size of pig. After a struggle to restraint 
a large boar or sow for an intravenous injection one may be tempted to omit 
the sedation and give the anaesthetic agent while the opportunity exists. 
Pre-anaesthetic sedation, however, enables the intravenous administration of 
the anaesthetic to be carried out to the required depth in a more accurate and 
controlled fashion, and it does away with the tendency for rapid injection and 
possible overdosage which may prove fatal. Incidentally the anaesthetist should 
be prepared to inject the whole of the computed amount of barbiturate since, 
in the pig, these compounds appear to have little or no potentiating action. 
These phenothiazine derivatives are exceedingly valuable as sedative agents 
in the pig, particularly when administered intravenously for minor surgical 
operations and combined with local anaesthesia. Caesarian section has been 
carried out under similar anaesthetic conditions but manipulation of the 
uterus has been known to cause severe abdominal straining (Ritchie, 1957). 
Sedation will also facilitate other relatively simple procedures such as X-ray 
examination. 

Phenothiazine derivatives have also been used in man for the purpose of 
allaying certain fears and hysterical states and for this reason they are also 
called tranquillizers. They have been put to similar use, with good effect, in 
sows which exhibit extreme nervousness and savagery during parturition 
(Kristjansson, 1957; Nelson, 1958; Sinclair, 1961). For this purpose the level 
of sedation required can be produced with 200 mg. of chlorpromazine or 
promazine given intramuscularly. 

Atropine sulphate. Bronchial secretions and excessive salivation should be 
controlled by the subcutaneous injection of 2-4 mg. of atropine sulphate. 

Regurgitation of food during anaesthesia is avoided by withholding food for 
24 hours prior to operation. 

INTRAVENOUS AND INTRAPERITONEAL ANAESTHETICS 
Barbiturates 

The two preparations which have been most widely employed in pig 
anaesthesia are pentobarbitone sodium (Nembutal) and thiopentone sodium 
(Pentothal). 
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Pentobarbitone sodium. The action, uses and routes of administration of this 
drug have been recorded by Gachet (1937), Shanks (1938), Kernkamp (1939) 
and Wright (1939) in some detail and it is generally accepted as a practical 
and reliable anaesthetic for the pig under field and hospital conditions. 

It is most frequently administered intravenously. The average dose is 
20 mg./kg. (1/7 gr./lb.). Considerably less is needed for boars and sows of 
100-300 kg. (10 mg./kg.—1/14 gr./Ib.) and slightly more in animals up to 50 kg. 
(24 mg./kg.—1/6 gr./lb.) Individuals vary in their dosage requirements, which 
makes the prior calculation of the dose more liable to error than in the dog. 
For this reason it is advisable to give the injection slowly so that the various 
stages of anaesthesia may be carefully assessed. Fortunately a slow induction 
is not accompanied by narcotic excitement as it is in the dog, but without 
premedication this technique is often complicated by the needle becoming 
dislodged from the vein in a spasm of head shaking. The alternative is a rapid 
injection of about half the calculated dose to achieve a quick “knock-down’’, 
followed by a slower injection in the terminal stages. The danger of the latter 
method need hardly be emphasized. 

By and large the depth of anaesthesia is judged by the same criteria as in 
other species. Complete muscular relaxation followed by a lack of response to 
pinching or pricking the coronet indicates anaesthesia. The duration of surgical 
anaesthesia is considerably shorter than in the dog and cat. Depending on the 
depth initially attained it varies from 15-45 minutes. Recovery is usually 
smooth and takes from three to eight hours. 

Pentobarbitone may also be given by intraperitoneal injection, a method 
that is considered by some to be more convenient in small pigs, largely on 
account of difficulties experienced with venipuncture in these subjects. It is 
not possible to predict the dose accurately but it will range from 20 mg./kg. 
(1/7 gr./lb.) in a 50 kg. animal to 29 mg./kg. (1/5 gr./Ib.) up to 30 kg. A period 
of 20-30 minutes is required for it to achieve its maximum effect. Fear of 
overdosage when computing the amount required frequently leads to under- 
dosage in which case some form of supplementation is needed to produce 
anaesthesia. The duration of effect is in most cases slightly longer than when 
it is given intravenously. 

The period of anaesthesia obtained with a single injection of pentobarbitone 
will allow only the more rapidly performed operations such as castration, 
rectal procedures and wound repair. Supplementation is necessary for longer 
operations such as digit amputation, and the repair of fractures. This may be 
effected by the injection of further quantities of the drug, the administration of 
a gaseous agent (ether, chloroform, halothane) or local anaesthesia. 

Thiopentone sodium. For minor operations the short period of anaesthesia 
provided by thiopentone has an obvious advantage over the longer-acting 
pentobarbitone. An extremely variable tolerance to the drug, however, makes 
estimation of the dose difficult. On average 10-15 mg./kg. (1/15~-1/9 gr./Ib.) asa 
5 per cent solution (1 g. in 20 ml.) is required. If it is injected slowly anaesthesia 
will last approximately 10-20 minutes and the pig will be able to stand in 
about 60 minutes. If the first half of the computed dose is given rapidly, 


a 
4 
= 
i 
. 
ae 
4 
4 i 
4 
i 
hs. 
a 
of 
| 
| 


a 


ANAESTHESIA IN THE PIG 387 


considerably less is needed but the period of anaesthesia is appreciably 
shortened. Care should be taken in intravenous administration as perivascular 
leakage can produce a local tissue necrosis. As observed by Muhrer (1950) 
and Clover (1955) thiopentone anaesthesia is useful for such operations as 
castration, abscess incision, and even hernial repairs. 


Chloral hydrate 

While it has been employed extensively for the anaesthesia of horses and 
cattle the use of chloral hydrate in the pig in this country has been very limited. 
In America Bemis, Guard and Covault (1924) administered chloral to the 
pig by stomach tube, using a dose of 13 g./50 kg. In most cases anaesthesia was 
attained in 20-30 minutes but in others supplementation with chloroform was 
necessary. Chloral can also be given intraperitoneally or intravenously. 
Klarenbeek and Hartog (1938) found that in young pigs 0-3 g./kg. in 5 per 
cent solution given intraperitoneally produced anaesthesia in 20-30 minutes 
which lasted 60-90 minutes. In adults the same authors gave it by slow 
intravenous injection in a dosage of 7-5-8-5 g./50 kg. in 20 per cent solution; 
the recovery time was approximately three hours. Favourable comment on 
its use has also been reported by Danks (1943), Slatter (1948) and Wright (1957). 


INHALATION ANAESTHESIA 

Chloroform 

Chloroform, in all probability the earliest anaesthetic drug to be used in 
pigs, can be administered via some form of inhaler strapped to the head, as 
in the horse, or by the drop method in which the fluid is applied to a material 
such as sacking that has been secured around the patient’s head. Veterinarians 
have long realized the extreme potency of chloroform and as a result its use 
has been largely restricted to the provision of transient anaesthesia in adults 
(e.g. for the castration of large boars). It is a wise precaution to limit the initial 
dose to }-4 oz. (75-15 ml.), more especially in warm weather which 
accelerates volatilization. More is added as required so that up to 2 oz. (60 ml.) 
may ultimately be given to very large boars. Induction takes about one to 
three minutes and is not accompanied by struggling. The pig starts to sway, 
finally loses balance and sinks to the ground. At this stage of narcosis free air 
must be given and anaesthesia can now be safely attained by a gradual increase 
in the concentration of chloroform. Recovery is rapid and the pig is capable 
of standing within 20 minutes. Opinions are at variance concerning the useful- 
ness of chloroform in pig anaesthesia. Whereas Fowler (1940) believed it to 
be responsible for a high rate of mortality, Boyd and Kernkamp (1940) regarded 
it a safe agent when judiciously employed. It should never be administered 
for long periods because of the risk of respiratory failure. 


Ether 

Ether has been said to be the safest of all general anaesthetics. Its potency, 
however, is too low for it to be of use alone in any but young pigs. In pigs up 
to 25 kg. it is best given via a mask in the same way as for the cat, by passing 
oxygen through a bottle containing ether. Induction is usually vigorously 
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resented, probably on account of its irritant effect on the respiratory mucous 
membranes. Premedication with chlorpromazine will appreciably facilitate 
induction. For the reduction of scrotal and umbilical hernia, and for rectal 
prolapse, this form of anaesthesia can be strongly recommended on grounds 
of safety and economy. 


Halothane (Fluothane) 


Halothane, a synthetic fluorinated hydrocarbon, was introduced to veterinary 
anaesthesia only recently and observations on its use in pigs are as yet limited. 
Hall (19576) has reported on its satisfactory administration on 37 pigs. 
Induction, by means of a close-fitting mask, was free from struggling and on 
average took three minutes when the strongest possible concentration of the 
vapour was delivered. 

It has been found from experience that administration by open mask is 
adequate for pigs of all ages which have been sedated with one of the pheno- 
thiazine derivatives. It has also been given in a semi-closed circuit, linked to a 
Water’s canister and re-breathing bag to maintain anaesthesia in adults that 
had first been sedated and then given a narcotic or anaesthetic dose of 
barbiturate intravenously. 

Irrespective of method the halothane was delivered from a Boyle’s anaesthetic 
apparatus through a mask made of polythene secured by tapes around the 
pig’s head. A concentration of 4~7 per cent was required for induction and 
1-5-3 per cent for maintenance. Occasionally, a mixture of nitrous oxide and 
oxygen was included in the circuit at a ratio of 4:1. This reduces the amount 
of halothane required. 

Details of its use are presented in Table I. It will be seen that in all cases 
anaesthesia had to be maintained for not less than 80 minutes. Induction with 
a mask took four to five minutes and was noticeably smooth when compared 
with ether, for instance. At no time even during the most protracted procedures 
did the respiration become embarrassed but it should be noted that halothane 
normally produces a decrease in the respiratory rate. 

Data so far accumulated suggest that halothane has a definite part to play 
in pig anaesthesia. Its widespread use under field conditions may be limited 
by virtue of its cost, although it is not necessary to incur the expense of a 
Boyle’s anaesthetic machine to deliver the gas since an apparatus such as that 
described by Tavernor (1961) may be constructed for considerably less. 
Considerably less halothane is required when it is used for maintenance only. 
A much greater saving could be obtained by its administration via a closed 
circuit. Intubation, however, is a most difficult process in pigs of any size 
(Hill and Perry, 1959). 


Cyclopropane 

Little use has been made. of cyclopropane, for two reasons: it is expensive 
and it is a highly inflammable gas that consequently must be delivered by 
closed circuit with total rebreathing to avoid the risk of explosion (Hill and 
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Perry, 1959). Under hospital conditions the latter presents no insuperable 
difficulty but must obviously limit its use in the field. 


EPIDURAL ANAESTHESIA 


In the pig the spinal cord terminates at the junction of the fifth and sixth 
lumbar vertebrae and although the subarachnoid membrane continues to 
mid-sacrum the sac at the lumbosacral junction is small and unlikely to be 
penetrated by needle puncture. The lumbosacral space is relatively large and 
it is at this point that anaesthetic solutions are introduced. The technique of 
injection is relatively simple. With the pig in ventral recumbency the needle 
is inserted in the midline immediately behind the dorsal spine of the last 
lumbar vertebra. Penetration to a depth of 5-9 cm. is required in pigs of 
30-70 kg. (Wright, 1957). 

Premedication with chlorpromazine will quieten the pig for the injection 
and for the duration of its paraplegia. 

A dose of 1 ml. of a 2 per cent procaine solution/5 kg. body weight has been 
recommended by Wright (1957) for pigs of 40-50 kg. but Lakin (1956) found 
half this dose quite adequate for pigs up to 35 kg. In adult animals the dose 
should be less since body weight includes a high proportion of fat. A dose of 
20 ml, should not be exceeded in large sows and boars. 

It takes five to ten minutes for the anaesthetic to reach full effect. Skin 
sensation is lost in the entire perineal area and there will be partial or complete 
loss of sensation and motor power to the hind legs, depending on the amount 
of solution injected. 

This form of anaesthesia may be employed for such procedures as castration, 
amputation of a prolapsed uterus or rectum, obstetrical manipulations, and 
digit amputation. Paraplegia lasts for two to three hours and post-operatively 
it is important for the patient to be housed separately and provided with a 
bed of deep litter. 


CONCLUSIONS 


Experience with halothane has led to the conclusion that it provides the safest 
form of anaesthesia for all sizes of pig. However, its use by those practising in 
the field is limited on grounds of economy and by technicalities concerned with 
its administration. In order that the amount of halothane used may be reduced 
it is advisable to employ pre-anaesthetic sedation in the young pig and to 
restrict its use in adults to the maintenance of anaesthesia that has been achieved 
with some other agent, e.g. barbiturate. 

When halothane is not available the most advisable alternatives are to follow 
sedation with the administration of ether by mask to pigs up to 30 kg. and with 
a barbiturate intravenously in pigs of 30-300 kg. Caesarian section where 
live foetuses are anticipated presents a special problem, particularly under 
field conditions. Experience has shown that the phenothiazine derivatives do 
not have a deleterious effect on the foetus and it is possible to perform the 
operation successfully under local anaesthesia after sedation with one of these 
compounds, 
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EQUINE ANAESTHESIA 


By W. D. Tavernor 
Department of Surgery, Royal Veterinary College, North Mymms, Hatfield, Hertfordshire 


Anaesthetic procedures in the horse are accompanied by problems peculiar to 
the species. First horses are large animals, the weights of which may vary 
from 100 kg. to 750 kg. or more. Second, the basic instinct of the horse is to 
remain on its feet. Its main line of defence is flight and for this it must be 
capable of standing. Any attempt to interfere with the ability to stand will 
lead to the third problem, which is fear. Horses may become frightened as 
soon as they are handled or placed in strange surroundings, without any 
attempt to restrain them; some animals are always bad-tempered and a few 
are vicious. When frightened a horse will become difficult to handle, the 
degree of difficulty varying with its temperament, size and muscular power. 
The thoroughbred or any other breed that is in training requires especial care 
in handling, and it is advisable to take such a horse out of training before 
attempting to anaesthetize it. The majority of horses are amenable to general 
handling, but some form of restraint is usually required during induction of 
anaesthesia. Quiet and gentle handling is a most important factor in the 
control of the patient. 

The first instinct of the horse on recovery from anaesthesia is to regain its 
feet as rapidly as possible. It may well be that such an attempt will be made 
before full co-ordination has returned and in such a case the patient is liable 
to stagger or fall down and injure itself. It is therefore important to keep an 
animal restrained until it is judged that it can regain its feet and retain full 
locomotor control. 

It is natural for a horse to rise first of all on its forelimbs and then push 
itself up with its hindlimbs. If there is any hindlimb weakness, which is often 
the case following general anaesthesia, the horse will fall, perhaps heavily, 
and become frightened. If it is frightened it will in all probability make further 
unsuccessful attempts to stand, with great risk of injuring itself. All these 
factors must be borne in mind when the choice of anaesthetic is made. Another 
factor which has a bearing on the subject in this country is the law relating to 
anaesthesia. Under the Protection of Animals (Anaesthetics) Act, 1954, the 
choice of anaesthetic is left to the veterinary surgeon, on the understanding 
that the anaesthetic administered shall prevent any pain during the operation. 
The exception to this is that horses under twelve months of age may be 
castrated without anaesthesia. This latter point, with the choice of an arbitrary 
age limit, appears to be — out of place when the welfare of the patient 
is considered. 


RESTRAINT AND MANAGEMENT 


Restraint may take many forms, from the lifting of one foot from the ground 
to the application of twitches or hobbles. With any animal it is advisable to 
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use a bridle or at the very least a strong head collar before attempting any 
interference. It is also advisable to remove the shoes from any animal that is 
to be cast. The restraint that is required may be simple, to facilitate the 
injection of local anaesthetic solution, or more complicated if the animal is 
to be cast. The degree of restraint depends largely on the temperament of the 
patient. If an intravenous injection is to be made it is very useful to raise an 
insensitive weal on the jugular furrow by using a dental syringe with a fine 
needle before the intravenous needle is inserted. The other point that is 
overlooked in many cases is the need for an experienced person to take charge 
of the horse’s head. 

Many manipulations and operations may be performed with the animal 
standing. In other cases it is necessary to cast the horse with hobbles prior to 
the induction of narcosis or anaesthesia. Casting may also be effected by the 
use of drugs. Thiopentone sodium may be given as a rapid intravenous 
injection at a rate of 1 g./100 kg. The animal will fall to the ground within 
30-45 seconds in a state of general anaesthesia. 

The short-acting relaxant drug suxamethonium (succinylcholine) chloride 
has found popularity as a casting agent in recent years in Scandinavia 
(Hansson and Edlund, 1954; Hansson, 1956, 1957), North America (Stowe, 
1955; Belling and Booth, 1955), and Australia (Larsen, 1958). Its use has also 
been reported in this country (Neal and Wright, 1959; Tavernor, 1959, 19602). 

Suxamethonium is a depolarizing agent and before relaxation occurs all 
voluntary muscle fibres undergo contraction. This is shown as muscular 
fasciculations commencing first of all over the shoulder regions within 15-25 
seconds of intravenous administration and then spreading over the rest of the 
body. The horse will fall to the ground within 30-60 seconds of receipt of an 
intravenous dose of 0-15-0-17 mg./kg. The duration of action of this drug is 
short and most horses can regain their feet within six minutes of administration. 
It is hardly necessary to say that this drug is not an anaesthetic and when 
down the horse should be hobbled and the anaesthetic of choice administered. 

Reports indicate that this method of casting has definite advantages over 
conventional methods such as hobbles but that it also has a marked effect 
on the heart. Neal and Wright (1959) reported a marked tachycardia in 
horses cast by this method and Tavernor (1959) recorded one death due to 
cardiac arrest. In South Africa, Lock and Harthoorn (1959) reported one 
fatality attributed to cardiac arrest following the use of the drug in the zebra, 
and Hofmeyer (1960) recorded deaths in two animals from the same cause. 
Endocardial haemorrhages have been observed at post-mortem examination 
(Larsen, Loomis and Steel, 1959; Tavernor, 19602) and Hofmeyer (1960) 
carried out electrocardiographic studies which indicated myocardial injury in 
some cases. In view of these findings it is the opinion of many authorities in 
this country that if suxamethonium is to be used for casting horses every care 
should be taken and prior auscultation of the heart is essential. It is claimed 
by some that its intravenous administration immediately following the rapid 
intravenous injection of thiopentone sodium as a casting agent will render 
more smooth the actual fall of the animal. The writer does not, however, 
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consider that this method offers any great improvement over the use of 
thiopentone alone. 

It is most advisable that any horse that is to be subjected to general 
anaesthesia should receive a general clinical examination as a routine, before 
the choice of anaesthetic or method of casting is made. 


SEDATION AND PREMEDICATION 


Physical restraint may be replaced to some extent by sedation and a variety 
of drugs are available to the veterinary surgeon for this purpose. Along with 
sedation must also be considered medication prior to the induction of 
anaesthesia. 

Sedative drugs have been used to quieten unruly or frightened animals for 
many years, both in association with handling for examination and to facilitate 
casting or the induction of general anaesthesia. One of the oldest and best- 
known drugs is chloral hydrate. This agent was introduced into medicine in 
1869 by Liebrich and soon found a place in veterinary medicine. It may also 
be used to produce hypnosis, narcosis or even light general anaesthesia but 
these uses will be discussed later. As a sedative agent it is best given in small 
doses (2°5~-3°5 g./50 kg.) by mouth, and is particularly useful in overcoming 
the fears of restraint and reducing the risk of injury. Chloral hydrate is still 
one of the best sedatives available for the horse on account of its reliability, 
safety, ease of administration and low cost. It should be given well-diluted 
and preferably via a stomach tube. In particularly difficult patients a thirst 
may be created and chloral hydrate given in the drinking water. 

Morphine has long been used as an analgesic in the horse but in the 
accepted dosage it has little sedative effect on the intractable animal. Amadon 
and Craige (1937) compared the analgesic effect of morphine to that of other 
morphine derivatives, none of which was shown to be superior to morphine. 
The minimum analgesic dose is given as 0-2 mg./kg., but doses in excess of 
0-5 mg./kg. may cause excitement. Pethidine has also been used in the horse 
in doses of 3~5 mg./kg., to produce slight sedation. Archer (1947) reports on 
its use in the horse as a sedative, but it is mainly used as an analgesic agent. 

At the turn of the century Cannabis indica was widely used, particularly in 
America. It is however a hypnotic, or in larger doses a narcotic, and not a 
sedative. Larger doses proved capable of producing dangerous excitement and 
it has fallen into disuse. Other drugs that have been used and to a large extent 
discarded are hyoscine hydrobromide and potassium bromide. 

Barbiturates have been used in low doses as sedative agents in the horse, 
with somewhat variable results. Arthur, Vaughan and Yeats (1953) reported 
good results following the intravenous administration of pentobarbitone 
sodium in a dosage of 65 mg./50 kg. 

In more recent years the various phenothiazine derivatives have been used 
to sedate the horse. Chlorpromazine has been widely used and there are many 
reports on its effect (Troughton, Gould and Anderson, 1955; Martin and Beck, 
1956; Owen and Neal, 1957; Hall, 1958). For sedation, doses of 1-0 mg./kg. 
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intravenously or 2-0 mg./kg. intramuscularly have been used. The time of 
onset is 5-15 minutes for the former route and 45-60 minutes for the latter. 
Unfortunately many horses show untoward reactions following its administra- 
tion, particularly when it is given intravenously. These reactions take the form 
of the animal sinking on its hocks and then suddenly lunging forwards. 
Methotrimeprazine produces similar effects which can prove to be dangerous 
to attendants and onlookers. Generally speaking the use of these two drugs is 
not advocated in the horse. 

Promazine hydrochloride (Cunningham, 1959) and trimeprazine tartrate 
(Tavernor, 1960) are effective sedative agents which may be safely administered 
by either the intravenous or intramuscular routes. A dose of 1-0-2-0 mg./kg. 
given intravenously causes the horse to hang its head and appear sleepy within 
five to seven minutes, but the animal may suddenly “‘wake up” if stimulated 
by noise or handling, and in such a case may perhaps become a greater 
danger than before. After intramuscular administration much longer periods of 
time (45-60 minutes) must be allowed for the drug to produce its full effect 
after doses of 2-6 mg./kg. 

For the handling of very unruly patients and for detailed examinations the 
use of these drugs is limited, but to facilitate radiographic procedures they 
prove quite useful. Although they have limitations these drugs can be 
effectively used in the horse to produce varying degrees of sedation. They may 
also be used to premedicate a patient before the induction of general anaesthesia. 
In this way it is possible to calm an excitable animal and obtain easier induction 
and casting. They also reduce the amount of thiopentone sodium required for 
induction. Their main disadvantage is that they prolong the recovery time of 
the patient, this being a great enough deterrent to preclude their use in 
anything but fractional doses prior to induction of anaesthesia. Such fractional 
doses produce little, if any, sedative effect. 

If induction and maintenance are going to be carried out with chloral 
hydrate it is quite safe to premedicate the animal with a small oral dose of the 
same agent some 15~30 minutes prior to induction. In this way a temperamental 
patient may be induced to stand quietly during the three to four minutes 
required for the intravenous administration of chloral hydrate. 

To control salivation and bronchial secretions during anaesthesia with a 
volatile agent, atropine sulphate may be given subcutaneously in a dose of 
15-30 mg. some 20-30 minutes prior to induction. 

The pre-anaesthetic care of the patient must also be considered. It is advisable 
to fast the animal for 6-12 hours prior to induction of anaesthesia or casting. 
This ensures an empty stomach and precludes the danger of rupture of the 
stomach during casting. Water should be withheld for three hours immediately 
preceding casting. It is inadvisable to fast the patient for more than 12 hours 
or the glycogen reserves of the liver may become depleted and thereby reduce 
the ability to detoxify anaesthetic agents. 


LOCAL ANAESTHESIA 


There are many surgical techniques that can be carried out very satisfactorily 
under local anaesthesia alone. Simple local infiltration techniques are widely 
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used for incisions, punctures and the removal of small neoplasms. Specific 
nerve blocks are also employed. These are mainly confined to the limbs and 
head, although theoretically any nerve may be blocked at any suitable point 
on its course if the latter is accurately known. The nerve block most commonly 
used in this country is plantar block for the diagnosis of lameness, nerve 
section, or general surgical operutions in the lower part of the limb and foot. 
Wright (1957) describes most nerve blocks that may be carried out in the 
horse and Westhues and Fritsch (1960) give a very comprehensive survey, 
including block of the stellate ganglion in the horse for the induction of 
hyperthermia in the forelimb as described by Dietz (1957). This technique is 
not very frequently used in this country, although it appears to be a most 
effective method of inducing hyperthermia in the limb. 

Spinal anaesthesia as practised in the horse is extradural and is confined to 
posterior (or low) anaesthesia. Once again it is most important that the 
operator should avoid involvement of the lumbosacral plexus, which would 
result in interference with hindlimb function and inco-ordination. In an 
average-sized hunter the total quantity of anaesthetic solution should not 
exceed 15 ml. of a 2 per cent solution of procaine. Because of the dangers of 
hindlimb involvement this method of anaesthesia is not widely used in this 
country. 

Many of the techniques that are carried out under some form of local 
anaesthesia are on the standing animal with suitable restraint. For some 
procedures, however, it is necessary to have the patient in lateral recumbency, 
restraint being applied in the form of ropes and hobbles. Although pain can 
be controlled adequately in this manner, for many techniques it is essential 
to keep the patient lying quietly. This is best achieved by the induction of 
narcosis. 


NARCOSIS 


As previously mentioned, a state of narcosis is valuable for some operations 
under local and regional anaesthesia. The animal’s fear of restraint is overcome 
and the risk of sudden or vigorous movement reduced. Narcosis is also a useful 
preliminary to the induction of general anaesthesia when inhalation anaesthetics 
such as chloroform are employed. 

For induction of narcosis in the horse, the agent of choice is chloral hydrate 
(Wright, 1944, 1957, 1958). This may be given intravenously or orally and is 
used to produce depths of narcosis varying from a light stupor to complete 
general anaesthesia. Chloral hydrate solutions are irritant and when they are 
given intravenously care should be taken to avoid perivascular leakage. Peck 
(1937) recommended the use of a 70 per cent solution with the addition of 
10 per cent sodium citrate to reduce the incidence of phlebitis. It is, however, 
best administered as a 10 per cent solution and may be given to the standing 
or the recumbent patient. In the former case the patient will fall to the ground 
when a state of medium to deep narcosis is reached. The amount of chloral 
hydrate required to attain this depth of narcosis in the average-sized hunter 


| 
. 
> 
4 
1/75 
| 
‘ 
4 
a 
- 


EQUINE ANAESTHESIA 397 


is 5-6 g./50 kg. given over a period of three to four minutes. This method of 
inducing narcosis and anaesthesia was developed by Marcenac and Lemetayer 
(1930), who also recommended the use of citrate to prevent blood clotting in 
the needle. Fig. 1. 

In medium narcosis nystagmus appears and persists until deep narcosis is 
reached. The tail becomes limp and the respiration slow, regular and deep. 
The palpebral and corneal reflexes remain active and the pupils slightly 
constricted. 

The duration of narcosis depends upon the initial depth attained, but 
varies from 15-30 minutes. Recovery from chloral hydrate narcosis is usually 
quiet and the time taken from administration to the patient regaining its feet 
is usually from 45-60 minutes. It is normal practice to keep the animal secured 
by hobbles until it is judged that on attempting to rise it will be able to stand. 

A large proportion of equine surgery may be readily carried out using a 
balanced anaesthesia consisting of chloral hydrate narcosis supplemented by 
local infiltration or regional nerve block. 


GENERAL ANAESTHESIA 


A variety of techniques are available to the veterinary surgeon when it is 
necessary to induce full surgical anaesthesia. 


Non-volatile Agents 

For short periods of anaesthesia chloral hydrate may be used as the sole 
agent continuing from the state of narcosis described above. To attain a level 
of light general anaesthesia the dose of chloral hydrate must be increased to 
6-7 g./50 kg. and administered slowly. If the initial dose is given to the standing 
patient the administration must be resumed once the animal has fallen to the 
ground and the limbs secured. In anaesthesia the eyelids close and as 
anaesthesia deepens respiration becomes slow and shallow, the anal reflex is 
lost and in the male the penis prolapses from the prepuce. The pupil constricts 
and the palpebral reflex disappears, but the corneal reflex persists up to the 
point of bulbar paralysis. 

If repeated doses of chloral hydrate are required to extend the period of 
anaesthesia, the recovery time is greatly extended. This is a great disadvantage. 
If it is necessary to prolong the anaesthesia, it is best achieved by the 
administration of barbiturates or volatile agents. Pentobarbitone sodium is an 
effective agent and the initial dose for an average-sized hunter which has 
already received chloral hydrate is between 1-0 and 1°5 g. Further doses may 
be given at intervals as required. The recovery from anaesthesia is somewhat 
prolonged but is usually quiet. Where it is only necessary to prolong the 
anaesthesia for a relatively short period chloroform may be administered. 

Attempts have been made to produce improved anaesthesia by combining 
other agents with chloral hydrate. Danks (1943) produced a mixture of chloral 
hydrate and magnesium sulphate in the proportion of 2:1. This solution must 
be given slowly if overdosage is not to occur. The magnesium sulphate gives a 
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more rapid induction of anaesthesia with less excitement and a more rapid and 
quiet recovery. This mixture was not as safe as one would wish because of the 
danger of cardiac depression by the magnesium and a progressive deepening 
of the chloral hydrate depression after the completion of administration. 

Millenbruck and Wallinger (1946, 1948) suggested the addition of pento- 
barbitone sodium to the mixture as a means of reducing the proportions of 
the separate components and reducing the toxic effect of the whole. The 
solution used by these workers contained 30 g. chloral hydrate, 15 g. magnesium 
sulphate and 6-4 g. pentobarbitone sodium per litre of aqueous solution. 
Groves (1951) modified this solution by increasing the amounts of chloral 
hydrate and magnesium sulphate in the mixture and also adding ethyl alcohol. 
His first mixture consisted of chloral hydrate 30 g., magnesium sulphate 15 g., 
pentobarbitone sodium 3-2 g., ethyl alcohol roo ml., in a total bulk of 500 ml. He 
later doubled the amounts of chloral hydrate and magnesium sulphate, leaving 
all the other values the same. He claimed for this second mixture a further 
shortening of induction without undesirable side effects. The mixture was 
claimed not to cause any excitement and to give a quiet recovery. Such 
mixtures have not achieved any great popularity in this country and the 
writer has observed some excitement during induction using the mixture 
described by Millenbruck and Wallinger and found the anaesthesia and length 
of recovery to have no great advantages over chloral hydrate alone. It is the 
writer’s contention that if a reasonably long period of complete general 
anaesthesia is required, this is best achieved using thiopentone sodium for 
induction followed by a volatile agent as described below. 

Booth and Rankin (1953) used curare in combination with chloral hydrate 
anaesthesia but found that it had no potential value as an adjunct to this form 
of anaesthesia and its use in this manner was inadvisable. - 

Barbiturates are effective anaesthetic agents in the horse, but they may 
produce narcotic excitement and struggling on recovery (Wright, 1958). This 
is a marked disadvantage as the animal must be forcibly restrained until full 
consciousness is regained. Where full anaesthetic doses of pentobarbitone 
sodium are used the recovery time is long and the use of this drug as the sole 
anaesthetic agent in large horses is contra-indicated. Pentobarbitone sodium 
is, however, quite useful in foals. It also proves to be quite useful for the 
prolongation of chloral hydrate anaesthesia. 

The shorter-acting barbiturate, thiopentone sodium, is also effective in the 
horse but again struggling may be seen during recovery. Henderson (1948) 
noted the use of this drug in ponies but made no comments. Belonje (1949), 
Longley (19502), Waddington (1950) and Ford (1951) also noted its use, 
Longley and Waddington being very much in favour of this method of 
anaesthesia. Henderson and Brooksby (1950) commented on the struggling 
observed during recovery in seven horses. Hall (1957) states that chlorpromazine 
hydrochloride may be used to control any post-anaesthetic excitement. 


In the present author’s opinion thiopentone sodium is an excellent agent 
with which to induce anaesthesia. The drug may be given to either the standing 
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Fic. 1. The technique of intravenous injection and the administration of chloral hydrate 
solution to the standing animal. 
(a) Preparations of insensitive weal on jugular furrow using a dental syringe. 
(6) Insertion of intravenous needle. 
(c) Intravenous administration of chloral hydrate solution from a flask using a 
flutter valve. 
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Fic. 2. Simple closed circuit apparatus in use showing gas supply, vaporizing bottles, 
absorber and rebreathing bag. 
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or recumbent animal. A dose of 1 g./100 kg. may be given as a rapid 
intravenous injection to the standing patient, which will fall to the ground 
relatively quietly within 30-60 seconds of administration. If given to the 
recumbent animal the dose is approximately the same but should be given 
more slowly, the depth of anaesthesia being assessed by observation of the 
reflexes. When thiopentone sodium is used as the sole agent the author has 
seen struggling during recovery. In small ponies this is quite easily controllable 
but in larger and heavier horses the possibility of such struggling precludes 
its use. Although the administration of the phenothiazine derivatives will 
control this struggling to some extent it is found that the recovery time is 
prolonged. Following induction with thiopentone sodium, anaesthesia may be 
very satisfactorily maintained by cyclopropane or halothane. In this way the 
barbiturate is very largely metabolized by the body before anaesthesia is 
terminated, some 20-40 minutes later, and excitement is not marked. 

Another form of non-volatile anaesthetic is the steroid agent, hydroxydione. 
It is quite expensive, which limits its use in the horse, because of the large 
quantities required. Fritsch (1959) reports on its use and is of the opinion that 
it is unsuitable, owing to the marked depression of respiration and the long 
periods of restless sleep that it causes. 


Volatile Agents 

Inhalation anaesthesia with volatile agents is certainly the oldest-established 
method in the horse. Percival (1848) records the use of chloroform as early as 
1847. This agent found widespread use in equine practice and is still widely 
used. It is best restricted to short operative procedures but with care it may be 
used to maintain longer periods of anaesthesia. An excellent description of its 
use is given by Fowler (1940). 

It may be given to the standing or the recumbent patient but in the former 
case the fighting against the anaesthetic vapours and the possibility of narcotic 
excitement on induction in a spirited horse may prove to be highly dangerous. 
For use in the standing patient it is best limited to small horses. It is usual to 
cast the animal first and then, for’ an average-sized hunter, to administer 
from 1 to 2 ounces on cotton wool or a sponge in a close-fitting mask. 

The disadvantages of chloroform anaesthesia are the incidence of post- 
anaesthetic pneumonia and damage to liver, heart muscle and kidneys after 
prolonged administration (Fowler, 1940). On the other hand the advantage 
lies in the rapidity with which it is excreted once administration ceases and 
the speed with which consciousness is regained. The fact that the animal can 
get to its feet and walk steadily within 30 minutes of administration is of 
great value in veterinary practice. 

The use of ether in the horse is limited. Although this drug is effective it is 
by no means so potent as chloroform and much higher concentrations of 
vapour are required. This entails the use of some special form of vaporizer and 
the vapour is best administered via a closed circuit. Reed, Allen, Glasser and 
Keefe (1957) describe the use of a special vaporizer and closed circuit for the 
administration of ether in the horse. Fisher and Jennings (1957) also describe 
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a suitable vaporizer and closed circuit of the circle type for the same purpose. 
These methods are somewhat cumbersome when compared with the use of 
other inhalation anaesthetics. Another method of administering ether to the 
horse is by the intravenous route. This was described by Longley (19505) who 
gave a 5-6 per cent solution in saline to six horses. In five cases this followed 
casting by thiopentone sodium and in one case casting by ropes. This method 
of anaesthesia in the horse has never achieved any popularity. 

Cyclopropane and halothane are effective anaesthetic agents, but owing to 
the explosive nature of the former and the expense of the latter they are best 
administered in closed circuit. Various forms of closed circuit have been 
described for the horse (Jones, 1950; Dyce, Jones and Wadsworth, 1952; Oberst, 
1955; Reed et al., 1957; Fisher and Jennings, 1957, 1958; Weaver, 1960; 
Tavernor, 1961), some of which employ endotracheal tubes and others a close- 
fitting mask. The methods of carbon dioxide absorption are by the use of soda 
lime in either a circle or a “to-and-fro” type of closed circuit. The latter type 
is the most simple to construct and is certainly more adaptable for use in 
general practice. Cuffed endotracheal tubes of from 1 to 2 cm. internal 
diameter and from 60 to go cm. in length are adequate for most horses and 
rebreathing bags of 25 to 35-litre capacity are required for closed circuits 
(Tavernor, 1960c, 1961). For adequate carbon dioxide absorption the absorber 
should contain up to 4-5 kg. of soda lime; this is sufficient for at least one 
hour’s anaesthesia in an animal of 500 kg. body weight. 

The best method of administration of these gaseous agents is to induce 
anaesthesia with intravenous thiopentone sodium, 1 g./100 kg., and then to 
intubate with the appropriate size of endotracheal tube. The tube may then 
be connected to the closed circuit which is then filled with the mixture of 
choice. Large quantities of gases are, of course, required but may be delivered 
to the circuit via pressure tubing. 

It is advisable to run some oxygen into the circuit after intubation and if 
any period of apnoea occurs the animal may be given assisted respiration via 
the rebreathing bag. If the anaesthetic agent is to be cyclopropane this should 
be given in a concentration of 1:3 or 1:4 with oxygen. If halothane is to be 
used the initial concentration should be about 1-5 per cent in oxygen delivered 
from a halothane-vaporizing bottle. It may be necessary to increase this to 
5 per cent or more according to the state of anaesthesia and with large horses 
it is useful to have some halothane in a Boyle ether-vaporizing bottle so that 
the oxygen can be actually bubbled through the liquid if necessary. 

The level of anaesthesia with these agents may lighten during the first 
20-30 minutes and further quantities of anaesthetic may be required. Some- 
times quite high concentrations may be required to give rapid deepening of 
the level of anaesthesia. With cyclopropane it may be necessary to add 
undiluted anaesthetic to the contents of the rebreathing bag, and with halothane 
to add concentrations in excess of 5 per cent or even bubble the oxygen through 
the liquid anaesthetic. 

In anaesthesia the palpebral reflex disappears but the corneal reflex is 
usually present. The tail is limp, the anal reflex absent and in the male the 
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penis prolapses from the prepuce. The respiration remains regular. If the 
respiratory rate increases or if the palpebral reflex returns it is a sign that 
anaesthesia is lightening and more anaesthetic must be added to the circuit 
quickly. If there is any sign of nystagmus occurring, this addition must be 
made very quickly or there is a danger that surgical anaesthesia will be lost 
and the animal commence to cough against the tube. 

The indications for this type of anaesthesia in general practice are somewhat 
limited but in some cases of laparotomy, protracted operations or experimental 
surgery it is the only satisfactory method whereby anaesthesia may be 
maintained for an hour or more and followed by a relatively speedy recovery. 
Fig. 2 shows a simple closed circuit apparatus in use and table I gives details 
of a selection of cases in which this method of anaesthesia has been used. The 
recovery is usually good and the patient should be restrained until it is con- 
sidered able to stand. This time will vary somewhat but is usually in the region 
of 30-60 minutes from termination of anaesthesia. If the animal has been 
sedated prior to induction the recovery time may be further prolonged. It is 
best to restrict premedication to the administration of atropine sulphate for 
the control of salivation and bronchial secretions. 


EMERGENCIES DURING ANAESTHESIA 


Most equine surgery is carried out under local anaesthesia plus narcosis. 
Anaesthetic emergencies are most likely to occur under general anaesthesia 
and the most commonly occurring is respiratory depression. In these cases it 
is most important that an adequate air passage should be maintained, by 
intubation if possible, and some form of artificial respiration given. This may 
be by simple manual pressure on the chest wall or by pressure on a rebreathing 
bag if a closed circuit is used. Administration of all anaesthetic agents must 
cease and an adequate supply of oxygen be ensured. If the depression of 
respiration is due to an overdose of a barbiturate, bemegride sodium (Megimide) 
may be given by slow intravenous injection in a dose of 20 mg./kg. to counteract 
the depressant effect. Methylamphetamine may also be given subcutaneously 
in a dose of 100-300 mg. according to size of patient. The analeptic drugs may 
be given intravenously, if available, in the following doses: picrotoxin 60 mg.; 
nikethamide 25 per cent w/v solution, 10-25 ml.; leptazol (pentylenetetrazol) 
10 per cent w/v solution 0-5—1-0 g. 

The other emergency that may occur is cardiac arrest, although this will 
most commonly follow respiratory failure. Cardiac massage may be attempted 
through the left chest wall, but it is extremely difficult and the chances of 
recovery are poor. Adrenaline hydrochloride, 0-1 per cent solution, may be 
given in a dose of 3-6 ml. intravenously. This should not, however, be given 
after chloroform anaesthesia. 


DISCUSSION 


Methods of restraint have not altered significantly over the years and time- 
honoured methods are still widely used. Sedative agents are more numerous 
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and more widely used but chloral hydrate still remains the main standby. 
What is required is a drug that is easily administered without risk of local 
injury and that can be relied upon to quieten an animal without undesirable 
side effects, while leaving the patient in full control of its ability to stand. If 
it were possible to combine an analgesic action with sedation, such a drug 
would fill a most useful place. The fact that sedative drugs given prior to 
induction of general anaesthesia prolong the recovery time leads the author 
to the view that they are best not used for this purpose. 

There is no doubt that in general veterinary practice most surgery can be 
satisfactorily performed under local anaesthesia or local anaesthesia and 
narcosis. Chloral hydrate still remains the drug of choice for the induction of 
narcosis and for short periods of general anaesthesia. The use of barbiturates is 
best restricted to the induction of general anaesthesia followed by maintenance 
with a volatile agent, or as the sole anaesthetic agent in young foals or small 
ponies. They may also be used to a limited extent to prolong chloral hydrate 
anaesthesia. 

Chloroform is useful for short periods of anaesthesia but should be 
administered with care. Of the volatile agents halothane is a safe and effective 
agent, but cyclopropane may equally well be used. For prolonged anaesthesia 
the author is definitely in favour of the use of halothane in a simple closed 
circuit, 

It can be seen that the general pattern of anaesthetic technique has not 


generally altered over the past ten years apart from the advent of further 
sedative agents and the volatile agent halothane. However, the technique 
of administration, particularly in inhalation anaesthesia, has certainly been 
greatly improved and the safe and effective maintenance of general anaesthesia 
made feasible and safe. 
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SHORT ANAESTHESIAS IN ANIMALS 
USING CYCLOPROPANE 


By A. G. WARREN 
Zomba, Nyasaland 


A few minutes of quickly induced anaesthesia are often needed, especially 
with small animals, to enable a short procedure to be carried out expeditiously 
and painlessly. Intravenous agents, such as short-acting barbiturates or opiates 
followed by antinarcotics, have to be given in fairly large doses and it may 
take some time for their effects to wear off. Some inhalation agents are 
unpleasant and take some time to establish anaesthesia; others are toxic and 
produce deleterious side actions, and the post-anaesthetic period may be 
uncomfortable. 


REQUIREMENTS FOR SHORT ANAESTHESIAS 


The requirements for short anaesthesias are that analgesia, muscular relaxation 
and blockage of undesirable reflexes (Woodbridge, 1957) should be produced 
quickly and safely, be maintained for as long as they are needed, and disappear 
as soon as possible after the need is passed. In other words, a few minutes of 
controlled disintegration of the nervous system are needed (Gray, 1954). 
Neither the intravenous agents nor the inhalation agents in common use can 
fulfil these requirements by themselves. However a group of inhalation agents 
of low blood solubility offer a possible solution, provided they also have a 
potency that is not too great (Bourne, 1960). Nitrous oxide, cyclopropane, 
divinyl ether and halothane are in this group. Kety (1950) has shown that 
provided inhalation agents are soluble in the blood to an extent sufficient to 
produce anaesthesia, the less soluble they are the more quickly can anaesthesia 
be induced. This is because the concentrations in the alveolar air, arterial 
blood and brain rise quickly since there is only limited passage into the other 
tissues. When administration of the anaesthetic is stopped it is similarly rapidly 
excreted and recovery occurs soon. A danger here is that if the agent is both 
sparingly soluble and highly potent, fatal concentrations in the arterial blood 
might be rapidly produced (Bourne, 1960) because of the limited diffusion 
into other tissues, which would otherwise act as a “safety cushion’. Of the 
agents listed nitrous oxide is too weak, halothane has a high potency and is 
also the most soluble of the four (Bourne, 1957); divinyl ether is a highly 
volatile liquid but is otherwise useful, and cyclopropane is a gas. The last two 
are agents of intermediate potency. 


Cyclopropane as an anaesthetic 
Cyclopropane has the lowest blood solubility of the agents listed above and is 
between eight and ten times as potent as nitrous oxide (Seevers, Bennett, 


e 
é 
‘ 
- 
Gt 


406 BRITISH VETERINARY JOURNAL, CXVII, 9 


Pohle and Reinardy, 1937; Bourne, 1960; Waters and Schmidt, 1934. It has 
one-fifth the potency of ether and a tenth of that of halothane (Adriani, 1960). 
It can produce all stages of anaesthesia and also respiratory arrest (Seevers, 
Meek, Rovenstein and Stiles, 1934; Waters and Schmidt, 1934). It has been 
extensively investigated in experimental animals (Lucas and Henderson 1929; 
Shackell and Blumenthal 1934; Seevers et al., 1934; Robbins, 1958; Robbins 
and Thomas, 1960). Its clinical use in animals was first suggested by Gregory 
(1947). On account of the speed with which it produces anaesthesia it used 
to be regarded as very potent (Griffiths, 1951, 1953). It was used circumspectly 
on account of the cardiac irregularities that were observed under cyclopropane 
anaesthesia, but these were subsequently shown to be due mainly to hypoxia 
and hypercapnia and not to the gas itself (Seevers and Waters, 1938; Guedel, 
1940; Thiennes, Greely and Guedel, 1941; Johnstone, 1950; Robbins, 1958). 
In fact it has been extensively used in cardiac surgery (Ziegler, 1948; Cooley, 
1850; Milstein and Brock, 1954). Adrenaline (Orth, Stutzman and Meek, 
1939) or Pitocin (Parsloe, Morris and Orth, 1950) should not be used during 
cyclopropane anaesthesia on account of the arrhythmias that may be produced. 
Dripps (1947) has drawn attention to the fact that blood pressure may drop at 
the end of a long cyclopropane anaesthesia if respiration is depressed and 
carbon dioxide accumulation allowed to occur. The risk of ignition and 
explosion that existed with cyclopropane/oxygen mixtures has been overcome 
by the non-explosive mixtures that have been devised using nitrogen or helium 
as a diluent (Haas, Hibshman and Romberger, 1940; Thomas and Jones, 
1941; Hingson, 1955, personal communication; Bourne, 1960). Simple 
compact apparatus has now been devised which makes the use of cyclopropane 
feasible anywhere (Hingson, 1954; Bourne, 1960; Bourne and Stephens, 1960). 
The first of these has already been described for animal use (Warren, 1960). 


Apparatus used for cyclopropane anaesthesia 

This apparatus consists of a six-litre, anti-static rubber, double-ended reservoir 
bag, with a non-return valve at one end and a mount to take a two-way 
stopcock at the other (Figs. 1 and 2). A face mask is connected to the stopcock 
which allows communication either to the bag or to an air vent, in which 
latter position the bag is sealed off. A small soda-lime canister can be placed 
between the stopcock and bag if desired. The gas mixture is— 

Cyclopropane .. ‘ 40 per cent 


This is made up in charges ieieiaed 3 in two small bulbs, like those used in a 
domestic soda-water siphon. The bulbs;are bound together end to end by 
light-weight aluminium foil; one bulb contains cyclopropane and nitrogen and 
the other oxygen and nitrogen. A pair of bulbs is placed into a tubular 
discharger, which consists of a body fitted with a nozzle, and a cap that 
screws onto the body. A pair of piercing pins, one in the body and the other 
in the cap, releases the gases as the cap is screwed home. The bulb containing 
cyclopropane is more lightly sealed and discharges first. Bulbs containing pure 
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Fic. 1, The apparatus* fitted with small dog mask and the absorber canister, and being 
charged with cyclopropane-oxygen-nitrogen mixture. 


Fic. 2. The apparatus* fitted with cat mask, and showing the discharger (dismantled) and 
a C.O.N. bulb. 


* The C.O.N. apparatus (cyclopropane-oxygen-nitrogen apparatus) made by British Oxygen 
Gases Litd., Brentford, Middlesex, England. 


Photographs by Mr. L. A. Mwamlima, of the Nyasaland Government Information Service, 
by kind permission of the Chief Information Officer, Nyasaland Government. 
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oxygen are supplied for emergency use. For dogs, calves, sheep, goats and pigs 
the standard Wright face masks without the expiratory valve, and with a 
single large gas inlet at the distal end substituted for the air and gas inlets, 
have been used, with either a non-inflatable or inflatable face pad as desired. 
For cats, a face mask hemispherical in shape to reduce dead space and fitted 
with a wide-bore gas inlet was used. Non-inflatable face pads are preferable 
with these animals. 


METHOD OF USE 


The apparatus is assembled as required; all the plug-in type slip joints must 
be firm, and the bag sealed off by turning the stopcock to “air”. A pair of 
bulbs is placed in the discharger, the nozzle plugged in to the non-return 
valve of the bag, and the cap screwed home to its fullest extent, when the 
bulbs will be heard to discharge in sequence. The nozzle is removed from the 
bag by giving it a half turn which releases a retaining spring. The face pad 
of the mask is wetted, fitted comfortably to the animal’s face, making sure that 
there are no gas leaks, and the stopcock turned to allow gas to flow from the 
bag to the subject. With a large animal this is best done at the end of an 
exhalation. When anaesthesia is deep enough or if it should become too deep, 
the stopcock can be turned back to air for a few breaths. If the animal, once 
it is anaesthetized is allowed to breath the gas mixture and air alternately it 
is possible to prolong anaesthesia for longer than would be possible with the 
amount of oxygen contained in the mixture. With cats and small dogs the 
absorber canister can be dispensed with in short anaesthesias and stagnation 
of gases avoided. During induction adequate restraint is essential to avoid 
dislodging of the mask and loss of gas. It is advisable to premedicate dogs and 
cats with atropine sulphate or scopolamine. The former is perhaps preferable 
on account of the mild respiratory stimulation that is produced (Adriani, 1960). 
With a large dog or one that is expected to struggle excessively, further 
premedication with a phenothiazine derivative or even a “sleep” dose of a 
short-acting barbiturate such as thiopentone is of value. Either will, of course, 
lengthen the recovery period beyond what it would be if cyclopropane were 
used alone. In order to save time the premedication may be given by intravenous 
injection, provided it is given well diluted and fairly slowly. 

Where only a moment or two of anaesthesia is required, the absorber canister 
can be left off in all but the largest animals. This makes the apparatus easier 
to handle. The accumulation of carbon dioxide in such a short period is not 
harmful and increases lung wash-out, thus hastening induction (Hingson, 
1960, personal communication). However, used in this way the administration 
should not be prolonged for more than a minute or so (Bourne, 1960), except 
in a very small animal in which the accumulation of carbon dioxide will not 
be great. 


CLINICAL MATERIAL 


Sixteen dogs ranging in age from four months to 15 years, 11 cats of from three 
months to 18 years, two calves aged three and four months, one 12-week-old 
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pig, one pregnant goat, and five six-week-old chickens were anaesthetized by 
this method. The calves, pig, goat, chickens and three of the cats were given 
no premedication at all; all the dogs and eight of the cats were premedicated. 
Since the main aim of the premedication was sedation, a variety of agents 
and combinations of them were used, as indicated in the tables. In all cases 
the dose of premedicating drugs was kept as low as possible to avoid prolonging 
the recovery period. Six dogs and one cat were anaesthetized in Europe, the 
remaining experiments being conducted in Africa. 


Table I lists the agents used, the dosage range and the number of animals 
receiving them. 
TABLE I 


AGENTS USED IN PREMEDICATION 


No. No. 
Agent and dosage range 


Atropine sulphate 
0-03 mg./kg. i.m. 
mg./kg. s.c. Sole premedicant 


ine (Hyoscine hydrobromide) 
0°015-0°03 mg./kg. i.m. or s.c. 
in ide 
mg./kg. i.m. 
ine hydrochlorid 
2-4 mg./kg. i.m. See Note A, p. 409 
Trimeprazine tartrate 
2 mg./kg. i.m. See Note B, p. 409 
Pethidine hydrochloride 
2-4 mg./kg. i.m. See Note A, p. 409 
Omnopon 
mng./kg. s.c. 
Polamivet 
0°25 ml./kg. i.v. See Note C, p. 409 
Methitural 
10 mg./kg. i.v. See Note C, p. 409, reflexes not depressed 
Pentobarbitone sodium 
10 mg./kg. i.m. For sedation and prevention of cardiac 
arrhythmia 


Pentobarbitone sodium 
15 mg./kg. i.v. Induction of anaesthesia 


im. = intramuscularly s.c. = subcutaneously i.v. = intravenously 
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Table II shows which agent or combination of agents were used, and the 
number of animals upon which they were used :— 


TABLE Il 


NUMBER OF ANIMALS UPON WHICH PREMEDICATING AGENTS WERE USED 


No. of No. of 


Agent or combination of agents used dogs cats 
Atropine sulphate ~ 3 Sole premedicant 
Chlorpromazine 3 I 
Promethazine hydrochloride I ~ 
Trimeprazine tartrate I 
Omnopon and scopolamine 1 
Atropine sulphate and methitural 1 - Anaesthesia deepened with C,H, for 
intubation 
Atropine sulphate and Pentobarbitone Cardiac disturbance prior to premedica- 
sodium 2 - tion in one case 
Polamivet I 
3 mg., pethidine hydro- 
50 mg. in 2 ml. 4 2 See Note B 
lamine 0-43 mg., pethidine hydro- 
ride 100 mg., promethazine 
hydrochloride 50 mg. in 2 ml. 2 - See Note B 
Trimeprazine tartrate and pethidine 
hydrochloride - 2 
16 8 
(A) ‘The dosage varied according to the mixture of scopolamine, ine hydrochloride and 
(4) used; either “‘Pamergan S.P.50 or “Pamergan S.P. 
(B) rade names of certain of the agents used are:— 
hydrochloride “ til” M & B. 


sodium salt of methyl- yl-2!-pentyl thiobarbituric acid. 
RESULTS 


Dogs. All dogs inhaled the cyclopropane mixture quietly until consciousness 
was lost, which takes about 30 seconds, after which a certain amount of 
delirious movement occurred for a further 60 to go seconds. A medium stage of 
surgical anaesthesia (stage III, plane 1-2) was presented in 3} to 4 minutes, 
depending upon the premedication used and whether or not the absorber 
canister was fitted. Except in three cases (in one of which the face mask fitted 
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badly), which struggled violently and needed a second charge of gas, the 
amount of movement that occurred prior to the onset of anaesthesia was not 
great, and needed only moderate restraint to ensure that the mask was not 
dislodged. One charge of gas would provide 5 to 10 minutes of anaesthesia 
according to the size of the dog, when the absorber canister was fitted. This 
period could be prolonged for up to 25 minutes if intermittent breaths of air 
were given by turning the stopcock. Alternatively, a fresh charge of gas could 
be put in the bag. When a “sleep” dose of a barbiturate was given, or 
chlorpromazine substituted for promethazine, there was very little excitement 
on induction, but the interval between the cyclopropane being discontinued 
and the animal waking up was increased from about four minutes to an 
average of eight minutes. Similarly dogs that had had promethazine could be 
made to walk after about ten minutes but the others needed 20 minutes. Two 
dogs vomited later in the day after anaesthesia, but most ate their food the 
same evening. 

Cats. The cats were anaesthetized without the absorber canister being fitted. 
Moderate surgical anaesthesia was present in 1} to 2 minutes and respiration 
began to fail after between 3 and 4 minutes. There was very little excitement 
on induction even in cases that had had no premedication. It was necessary 
to allow the cats to breath air intermittently once anaesthesia was established, 
since otherwise 40 per cent cyclopropane will cause respiratory arrest in these 
animals. By allowing air intermittently it was possible to maintain satisfactory 
anaesthesia for 15 minutes on one bag of gas. For procedures such as castration 
it is possible to anaesthetize two, or, if they are small, three cats on one charge 
of gas. Recovery begins about two minutes after administration ceases. One 
cat that had a chronic chest condition reacted unsatisfactorily. It stopped 
breathing 20 seconds after starting to breath the cyclopropane mixture, but 
started again after its chest was compressed once. This occurred repeatedly. 
This animal was re-anaesthetized again a few days later using 29 per cent 
cyclopropane by another method with no trouble. Breath-holding occurred in 
one unpremedicated cat during induction. 

Calves. Two locally bred calves aged three and four months were anaesthetized, 
induction taking go seconds in the first and two minutes in the second. Two 
minutes of anaesthesia were maintained in the first and one minute in the 
second before the supply of gas ran short. They woke up 30 seconds after the 
administration was stopped and could stand and walk after 60 to go seconds. 

Goat. Surgical anaesthesia was available after 70 seconds and was maintained 
for two minutes by giving the gas and air alternately for 15-second periods. 
The goat woke up 40 seconds after the anaesthetic was stopped, and tried to 
stand 20 seconds later. It could walk three minutes after the mask was removed. 

Pig. A 12-week-old male pig was anaesthetized in go seconds with very little 
excitement, and anaesthesia was maintained for one minute. It took two 
minutes to recover consciousness and could walk a few minutes later. Just 
over half a bag of gas was used. 

Chickens. Five six-week-old chickens were anaesthetized by fitting a piece of 
wide-bore breathing tube to the face-piece mount as a face mask. The stopcock 
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was opened to give only a minimum flow of gas and there was little rebreathing. 
In four animals consciousness was lost in from 15 to 30 seconds, and anaesthesia 
was present in between 30 and 60 seconds, with extinction of the corneal 
reflex. One animal required three minutes’ administration to effect anaesthesia. 
In all of them the comb colour remained normal and respiration was easy. 
Recovery was complete two minutes after administration was stopped. 

The results in the European series seemed slightly more satisfactory, due 
probably to the lower altitude and correspondingly higher gas tensions. 


DISCUSSION 


This series shows that cyclopropane administered in a simple and safe way is 
a most useful addition to the range of anaesthetics available to the veterinary 
surgeon. The apparatus described is robust enough to stand up to hard wear 
and light enough to be included in the travelling kit. The concentration of 
the anaesthetic gas is fixed in advance at a level that is unlikely to cause 
respiratory arrest, except in the cat, and is simple and safe enough for a lay 
person to use if necessary. The provision of the gases in single doses ready 
prepared for use is very convenient, even though it is more expensive than 
from bulk cylinders. It is felt, though, that a larger reservoir bag would be an 
advantage, especially for calves, sheep, goats, etc. This apparatus reduces 
short-inhalation anaesthesia to its simplest, easiest and safest terms for a wide 
variety of animals—a great advantage in a busy practice. 

With the disadvantages of explosiveness and the necessity for complicated 
apparatus removed, cyclopropane now merits wider use than previously. Its 
low toxicity, intermediate potency, rapid action, controllability and com- 
parative freedom from unpleasant after-effects mark it as an agent of promise 
in animal anaesthesia. However, when used in the safe concentrations described 
it is not free from the disadvantage of causing excitement in some subjects 
during induction. This can be overcome with very little inconvenience by the 
use of suitable doses of either the phenothiazine derivatives or barbiturates, 
without detracting unduly from its advantages of rapid and trouble-free 
recovery. Since the use of either of these types of agents actually enhances the 
overall safety of the anaesthesia, this disadvantage is probably more apparent 
than real. 


SUMMARY 


The requirements for short anaesthesias in animals are discussed, and 
possible agents mentioned. 

A case is made for cyclopropane as an anaesthetic of choice for short 
anaesthesias. 

A simple and robust apparatus for the safe administration of cyclopropane 
under both office and field conditions is described. 
The results of 36 anaesthesias are given and discussed. 
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ANAESTHESIA IN ANIMALS FOR GENERAL 
RESEARCH PURPOSES 


By J. CLurron—Brock 
Department of Anaesthetics, University of Bristol 
and BarBaraA M. Q. WEAVER 
Department of Veterinary Surgery, University of Bristol 


Anaesthesia must be administered where necessary to animals being used for 
general research purposes, to prevent such animals from suffering pain, in 
accordance with the Cruelty to Animals Act, 1876, which restricts to persons 
holding a suitable licence the performance on any living vertebrate animal of 
an experiment calculated to give pain. The Act states that “The animal must 
during the whole of the experiment be under the influence of some anaesthetic 
of sufficient power to prevent the animal feeling pain”; and “The animal 
must, if the pain is likely to continue after the effect of the anaesthetic has 
ceased, or if any serious injury has been inflicted on tize animal, be killed 
before it recovers from the influence of the anaesthetic which has been 
administered”. 

It is worth remembering that the Cruelty to Animals Act was introduced 
not only to prevent animals from suffering unnecessary pain, but also to 
regularize the position of animal experiments, and so offer a measure of legal 
protection and guidance to scientific workers. 

The anaesthetic may not only be necessary to prevent the animal from feeling 
pain but also to produce the immobility essential to the experiment. This 
immobility can now safely be produced during anaesthesia by the use of 
muscle relaxants, provided artificial respiration is carried out, and the use of 
such relaxants now forms an integral part of many modern anaesthetic techniques. 
Where these agents are used during research, however, the experimenter must 
have special permission in addition to his licence, and must give adequate 
notice to the Home Office of his intention to use any of these drugs. 

Animals may also be anaesthetized to study the effects of the anaesthetic 
agents themselves. 

The anaesthetic methods used for research often differ very considerably 
from those used for clinical purposes because recovery from the anaesthetic 
is not always necessary or desirable, and occasionally special techniques may 
be necessary to prevent the anaesthetic agent from affecting the experiment: 
for example, in the absence of a skilled anaesthetist, urethane or chloralose is 
often given, as the initial dose of these agents will provide anaesthesia for 
several hours; but because of their toxicity they are not suitable for survival 
experiments. In many cases the choice of the anaesthetic is immaterial to the 
experiment; in these circumstances deep ether or a long-acting barbiturate 
may be quite satisfactory. Here again, a skilled anaesthetist is unnecessary: for 
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example, hypophysectomy or adrenalectomy in rats may be performed very 
satisfactorily under ether administered on cottonwool in a bell-jar; and for 
the removal of organs in dogs, cats, rabbits, etc., long or medium-acting 
barbiturates may be used, given by intravenous or intraperitoneal injection. 

Perhaps the most outstanding example of anaesthesia interfering with the 
results of experimental work was when the older neurophysiologists were 
investigating the sensory pathways between the receptors and the cerebral 
cortex. Here, under anaesthesia, the pathways seemed to be quite simple, but 
later research showed that while the primary pathways for afferent stimuli 
were unaffected by quite deep anaesthesia, the secondary reticular pathways 
were profoundly depressed by even the smallest dose of an anaesthetic agent. 
Furthermore, the nervous control of afferent stimuli that exists under normal 
conditions is not apparent at all under anaesthesia. Under moderately deep 
anaesthesia a stimulus from a sensory receptor reaches the primary reception 
area of the cortex in a beautifully reproducible manner. Under normal 
conditions all sensory pathways are under a considerable degree of control at 
various points between the receptor and the cortex. This control appears to be 
mediated by the reticular system of the brain stem, which is very sensitive to 
anaesthetic agents. Other examples of anaesthesia interfering with the experiment 
may occur when measurements of physiological function are being made, e.g. 
of peripheral blood flow, arteriospasm, uterine, intestinal or ureteric activity, 
which may be affected profoundly by drugs used for anaesthesia or pre- 
anaesthetic medication. All anaesthetic agents and most relaxants cause 
vasodilatation; many anaesthetic agents depress uterine activity; atropine. 
morphine and many other drugs affect intestinal and ureteric sensitivity. The 
way the anaesthetic is administered may also have very marked effects. For 
example, we have seen an experiment performed to investigate arterial 
contractibility where there was such a great length of tubing between the 
animal and the soda lime canister that it was unlikely that any carbon dioxide 
absorption was taking place. The rise in the carbon dioxide tension which 
must have taken place during this experiment might well have affected the 
experiment. Alterations in the carbon dioxide tension of the blood considerably 
affect the irritability of all conducting tissues, including the myoneural junction 
and the heart. It is very easy to lower the carbon dioxide tension of the blood 
by artificial respiration too enthusiastically performed. The carbon dioxide 
level, on the other hand, may rise very considerably in an animal deeply 
anaesthetized and breathing spontaneously. Any errors in anaesthetic technique 
may also cause a rise in carbon dioxide tension, e.g. if the soda lime becomes 
exhausted or if respiration for any other reason is inadequate. A rise in carbon 
dioxide tension may occur with or without hypoxia which can also occur with 
bad anaesthetic techniques and has very profound effects. 

Major surgery in animals may not be an economic proposition clinically 
but it may be done experimentally to develop a new surgical technique, e.g. 
intracardiac surgery under hypothermia or cardiopulmonary by-pass may 
necessitate a very elaborate set-up which has not yet been used even on the 
most potentially valuable racehorse or prize bull. These elaborate techniques 
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may use anaesthetic methods and monitoring equipment which were originally 
developed for use in human beings. For such work also, blood transfusion may 
be necessary, and very little is yet known about this in animals, e.g. many 
blood groups appear to exist in cattle, and though these seem to be of little 
importance for a first transfusion, the question of sensitization for subsequent 
transfusions may be important. 

Some new techniques for anaesthetizing animals with minimal physiological 
upset have recently been developed, e.g. Muller Botha and Nunn (1957) 
have described a method of thoracotomy in experimental animals for use in 
studies of oesophageal activity. 

Methods of administering known concentrations of anaesthetic agents have 
been described by Raventés (1956) and Reese and Nunn (1961). Many species 
of animal may be anaesthetized for research purposes because their anatomical 
or physiological peculiarities make them specially suitable. In other cases 
selection may depend on the size and cost of the animal. For example, in a 
recent series of experiments involving irradiation from a cyclotron and a linear 
accelerator the pig was used because the structure of the tissues concerned was 
closer to that of the human than any other easily obtained animal, although 
the peculiar structure of the pig’s larynx makes intubation rather difficult. 
The problems here also meant that anaesthesia had to be maintained at a 
considerable distance from the animal with non-explosive agents. One to two 
per cent halothane was added to a flow of nitrous oxide (4 1./min.) and oxygen 
(3 1./min.) and the gases passed through 40 feet of narrow bore tubing through 
an underground duct into the radiation chamber. Here a normal Magill 
attachment was used, connected to the endotracheal tube. The animal was 
watched by television cameras and the progress of the anaesthetic was studied 
by certain monitoring equipment. The animal had to be kept completely 
immobile by the anaesthetic for periods up to five hours (Fowler, Hill, Morgan, 
Nunn, Weaver and Woolmer, in the Press. In addition to ensuring immobility, 
anaesthesia had to be maintained and monitored by remote control. 

For cardiac surgery dogs are often used and they present few problems to 
the anaesthetist. Dogs are occasionally difficult to obtain or are unduly 
expensive, and so for this purpose small ruminants, e.g. goats and sheep, have 
also been used and these animals present special difficulties because of the 
rapidly fermenting contents of the rumen, the distension of which may impede 
respiration. In addition, the contents of the rumen, if regurgitated, may be 
inhaled post-operatively if the animal is very weak. 


SUMMARY 


Anaesthesia for research purposes is administered to prevent an animal from 
suffering pain and to produce the conditions necessary for the research. The 
anaesthesia may or may not have to be administered by a skilled anaesthetist, 
depending on the circumstances of the experiment. Very simple anaesthetic 
techniques may be eminently suitable for some experiments but for others very 
elaborate methods may be necessary. For some experimental work it may be 
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essential that the technique used does not interfere with the results of the 
experiment. The question of the necessity or otherwise of survival of the 
animal may effect the choice of anaesthetic used. Reference is made to some 
special techniques for special purposes. 
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GENERAL ANAESTHESIA 
IN THE DOG AND CAT 


By J. E. Stock 
Beaumont Hospital, Department of Surgery, Royal Veterinary College, London 


In general anaesthesia the agent or agents enter the body by inhalation or the 
intravenous route and are carried via the blood stream to the central nervous 
system in sufficient concentrations: 

(a) to produce unconsciousness ; 

(b) to block somatic afferent nerve impulses; 

(c) to suppress to varying degrees many of the undesirable reflexes that arise 

from surgical trauma, which consist mainly of: 
(i) circulatory reflexes such as change in tone of blood vessels, cardiac 
output and pulse rate, 
(ii) respiratory reflexes, such as laryngospasm and changes in respira- 
tory rate, rhythm and volume. 

The ideal anaesthetic as far as the patient is concerned is one that has a rapid 
and easy induction and is non-toxic, allowing a reasonably rapid recovery with 
freedom from excitement and vomiting. The rapidity of induction is also 
important to the anaesthetist as struggling can be eliminated by this means. 
The subsequent maintenance should be easy and flexible, allowing control 
from moment to moment with the minimum of side effects. These properties 
affect the surgeon indirectly and no surgeon nowadays would care to subscribe 
to the remark “the operation was a success but the patient died”. Also the 
surgeon demands, and should be entitled to expect, an anaesthetic adminis- 
tration that gives good muscular relaxation when required, and does not 
increase capillary haemorrhage. In some cases, he may even be justified in 
requiring a bloodless or near bloodless field. Thus to complete a truly successful 
operation, the anaesthetic ought to be administered to the mutual advantage 
of the surgeon and the patient. 


PREMEDICATION 


The subject of premedication before the induction of anaesthesia and particu- 
larly the use of phenothiazine derivatives, has been covered by Hall (1955), 
Weaver (1956) and Weaver and Hall (1954). It must be mentioned, however, 
that a mixture of drugs in the form of the “lytic cocktail” (pethidine, 
promethazine and chlorpromazine, 4:1:2:) has been found to be of great 
value in excitable and vicious dogs and this is more effective than a 
phenothiazine derivative alone. In one particular case for example, a dog 
weighing 47 lb. had been given thiopentone sodium elsewhere in the morning 
in order that an X-ray examination could be carried out. The dog was 
anaesthetized again in the afternoon for an oesophageal foreign body to be 
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removed with forceps. Pethidine 50 mg. and chlorpromazine 50 mg. were 
injected slowly intravenously. Within four minutes the dog, previously fully 
conscious, passed into a light plane of anaesthesia. The jaw was fully relaxed, 
no pharyngeal reflex was present, and the foreign body was successfully removed. 
This technique also avoids the putential danger of a second administration of 
thiopentone sodium within one day. The writer has had one death in a young 
healthy dog, probably due to thiopentone sodium being administered twice 
within 24 hours. 

Premedication in the cat is a somewhat vexed question. Chlorpromazine 
seems to be very much more narcotizing in the cat than the dog, and the 
nictitating membrane is invariably prominent (Barnett, 1959, unpublished). 
Pethidine is safe in the cat and as much as 6 mg./lb. has been given without 
any harmful effects. 

In both dog and cat it has been observed that premedication in animals 
with impaired breathing does increase the respiratory embarrassment. In cases 
of ruptured diaphragm, for example, only atropine is now given as a 
premedicant. 

Although premedication is highly desirable in major operations, it is not 
always necessary. For example X-ray examination under an anaesthetic rarely 
calles for premedication, an intravenous injection of thiopentone sodium being 
quite adequate. 


INTUBATION 


Dogs should be intubated as a routine. A local anaesthetic water-miscible 
lubricant is used on the tube (lignocaine, 5 per cent) to facilitate intubation 
and to prevent troublesome coughing under very light anaesthesia. 

Cats, however, are rarely intubated as this procedure is difficult and dangerous 
because of the animal’s susceptibility to laryngospasm. This susceptibility seems 
to be enhanced when the animal is suffering a grave oxygen lack as, for 
example, when it has a ruptured diaphragm. These particular patients become 
cyanosed very quickly and laryngeal stimulation can cause cardiac slowing 
and arrest. Even the use of a short-acting muscle relaxant does not overcome 
this latter problem. Hall’s cat mask is useful in this connection as the lungs 
can be inflated with oxygen before intubation is commenced, and then if 
spasm occurs the animal has a better chance of survival. Compression of the 
chest is inadvisable during a spasm as this will force the residual oxygen out 
of the lungs and exacerbate the condition. 

It must also be mentioned that standard endotracheal tubes as supplied by 
the makers are much too long. In order to avoid the tendency to endobronchial 
anaesthesia and stimulation of the carina, these tubes should always be 
shortened. 


INDUCTION 


In the dog, intravenous short-acting barbiturates have been given, except in 
eight cases where halothane was used. Both methods seem satisfactory, but 
halothane used in this manner is considerably more costly. 


‘aa 
F 
14 
‘ 


GENERAL ANAESTHESIA IN THE DOG AND CAT 419 


In the cat, routine panhysterectomies are performed using ether and oxygen 
for induction and maintenance. No deaths have been recorded. Although 
theoretically laryngospasm could occur, it seems extremely rare with this 
method. For other procedures in cats, induction is with 2-5 per cent intravenous 
thiopentone followed by maintenance with volatile anaesthetics. Halothane 
alone has been used and proved very satisfactory in six cases where the author 
was working single-handed. 


MAINTENANCE AND MANAGEMENT 


The transition from induction to maintenance should be as smooth as possible, 
introducing irritant vapours into the circuit gently. Heavy concentrations of 
ether vapour impinging on the carina can upset a regular respiratory rhythm 
and make the continuance of anaesthesia difficult. In the dog, for operations 
not requiring muscular relaxation, a mixture of nitrous oxide, oxygen and 
Trilene is frequently used. This is occasionally supplemented with small doses 
(10 mg.) of pethidine solution, 50 mg./ml. given intravenously. Dilution of the 
solution is advisable—5o mg. in 5 ml. of water gives adequate control. The 
tachypnoea which occurs in some cases with the use of Trilene is often 
overcome also by pethidine. Recently a new analgesic (phenazocine) has been 
used instead of pethidine and has been found satisfactory. 

For open chest surgery in the dog, a cyclopropane and oxygen mixture is 
preferable to the use of nitrous oxide plus relaxants. Surgeons have not com- 
plained of the lack of relaxation, and apnoea can be produced easily by 
controlled respiration. The lowering of carbon dioxide levels and the respiratory 
depressant action of cyclopropane combine to make this procedure very easy. 
It also has the advantage that spontaneous respiration reoccurs very quickly 
after the chest is closed on diluting the gaseous mixture with oxygen. Nitrous 
oxide and oxygen is almost invariably used to finish a cyclopropane anaesthetic 
in an attempt to avoid the so-called cyclopropane shock. The dogs have a good 
spontaneous tidal exchange at the end of the operation and in all the cases to 
date no untoward effects using this method have been seen. 

In the cat, for similar operations, nitrous oxide, oxygen and halothane is 
used on semi-open circuit. This has proved very satisfactory and recovery 
from halothane is very rapid. 

Halothane is not used as a routine but is reserved for those cases demanding 
either hypotension or a particularly non-toxic drug. The combination of 
halothane with chlorpromazine can enhance the hypotension and is on 
occasions very useful, but its use requires experience and it is not to be 
recommended for the occasional anaesthetist. 

Halothane is very flexible, at certain times alarmingly so, and it is necessary 
to alter concentrations gradually so that violent changes in depth of anaesthesia 
do not occur. 

Muscular relaxants are not used frequently. The controlled respiration which 
they demand often leads to an increased capillary ooze due to interference with 
venous return, and often they have not been found necessary because of the 
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already existing relaxation due to anaesthesia. Wright (1958) considers that in 
animals it is less easy to obtain loss of consciousness without a marked degree of 
muscular relaxation at the same time. However, there are occasions when the 
use of relaxants has improved the conditions for the surgeon without undue 
“depression anaesthesia’’ and it is felt that their continued use is justified in 
some situations. 


CONCLUSION 


General anaesthesia in both the dog and cat has obvious advantages over 
local anaesthesia. Ideal positioning for the surgeon’s convenience is possible, 
and the hazard of introducing infection into the tissues is minimized. When 
gaseous maintenance is used recovery is rapid, which has the advantage of 
allowing the animal’s early return to its home. The return of the animal to 
normal surroundings appears, in most cases, to have a salutary effect. During 
anaesthesia of this kind there appears to be little point in keeping the animal 
on one plane of surgical anaesthesia throughout the entire operation. Deep 
anaesthesia is easily obtained when required, and for superficial operations 
very light anaesthesia is all that is necessary, provided that the animal does 
not show any signs of pain. 


SUMMARY 


General anaesthesia is discussed in the dog and cat. Personal preferences are 
expressed, these views being based on 1,000 cases. General anaesthesia is 
preferred and the techniques described are considered reliable and safe. 
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A VETERINARY SURVEY OF LATIN 
AMERICA 
The Future for the Profession 


By W. Ross CockriLi 
Food and Agriculture Organization of the United Nations, Rome. 


The title of this paper, of course, is over-ambitious: it is impossible in one 
lifetime to carry out an adequate survey of anything in Latin America. The 
horizons are too wide, the problems too numerous and the potentialities too 
vast for easy assessment. 

Visitors usually get nothing more than a surface impression: one might 
aptly refer to the present montage as a bird’s eye view. The sad case of 
Mr. Kipling’s “‘Pagett, M.P.”—-who will be remembered as “‘a liar, and a fluent 
liar therewith’”—has been quoted deprecatingly against the validity of the 
statements of those of us who have to keep the pace—perhaps, sometimes, to 
set it—in a world where speed and ease of communication are only matched 
by the improving facilities for self-destruction. 

Kipling could well have been the contemporary voice of South America, 
which has so much in common with the imperial India of his day. His 
introduction to the chronicle of the egregious Pagett is mildly relevant 
to this dissertation: 

“The toad beneath the harrow knows 
Exactly where each tooth-point goes; 
The butterfly upon the road 
Preaches contentment to that toad.” 


Contentment is not a characteristic quality of the veterinary profession, 
and complacency is singularly lacking in the Latin American council chambers 
of the profession. There is everywhere an awareness of the vast amount of 
work to be done in the field of animal health, an appreciation of the 
contributions which the profession can make to economic progress and an 
acceptance of the responsibilities of the veterinarians of today and of tomorrow. 

There are few professions in the world which are making such rapid 
progress as the veterinary profession. In few regions of the world is this 
progress becoming so evident as in Latin America. 

The advances which the profession has made everywhere in the last 25 
years could not readily have been visualized during the preceding doldrum 
decade. To obtain a proper perspective of this expanding vocation it is 
necessary to compare its status of a few years ago with the conditions 
obtaining today. In 1956, and again in 1960, it was my good fortune to make 
extensive tours of the Americas. On each occasion 19 countries were visited 
and, in each one, matters of veterinary education, policies and ethics, the 
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control of livestock diseases and of the zoonoses, and the application of 
modern methods of animal husbandry and management were discussed and 
examined in detail. The profession is progressing and evolving at an 
unprecedented rate. One rather obvious reason for this is that there are few 
regions where there is greater need for skilled veterinary services than in the 
7,800,000 square miles of Central and South America, whose republics contain 
some of the greatest livestock rearing areas of the world. The distances and the 
number of cattle involved are often fantastic. Herds of over 100,000 head are 
common. I have met a single rancher whose holdings were larger than the 
total area of Great Britain. When I asked him if foot-and-mouth disease caused 
much trouble, he said: ‘“‘My wife gets a cold in the head once a year, my cattle 
get foot-and-mouth disease once a year.” 

It is now coming to be generally accepted that the immense productivity 
potential of many of these countries is matched by their claim to be the zones 
of greatest wastage from the depredations of disease, infertility and sub- 
standard health. Over vast areas of grazing land. the losses caused by 
innumerable infestations are incalculable. There is a dawning appreciation of 
the fact that many of the losses could be prevented. An even more healthy 
sign, however, is that ranchers are at last realizing that the days of easy 
gains in livestock production ended with the last World War. Until recent 
times the harvest of meat was sufficient, and more than sufficient, to meet 
the demands for home consumption and for export. Losses could be, and often 
were, completely ignored. 

In a world with an increasing population, which is increasingly hungry, 
where starvation, malnutrition and protein hunger exist in more than half 
the total human population, the prevention of such losses has become a vital 
necessity, and an essential factor in improving the productivity of the livestock 
industry. 

Modern science is almost daily putting new weapons into the hands of the 
hunger-fighters and the healers. Modern methods of disease diagnosis, 
prophylaxis, control and eradication are available to veterinarians everywhere 
and it has become obvious that they must be fully and properly utilized if the 
livestock industry of the Latin American countries is to expand, indeed if it is 
to survive as a major factor in national economics. Nowhere is this more 
evident than in Argentina, where a large-scale project for the control of 
foot-and-mouth disease has recently been launched. This particul.r campaign, 
which is being closely watched by other countries similarly affected, has the 
avowed intent of bringing foot-and-mouth disease under control within three 
years and of eradicating it within five. This may well be considered a rather 
optimistic objective, but there can be no doubt of the vigour and initiative 
with which the problem is now being tackled. 

Foot-and-mouth disease is, of course, regarded as the supreme problem of 
Latin America. It has been in the limelight for many years, not only as a 
cause of direct losses and disruption to the livestock industry but as a block 
to the establishment and development of an export trade in meat and meat 
products. The work of the Pan American Aftosa Centre in Rio de Janeiro 
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over the past nine years has demonstrated how much can be done by 
co-ordinated international effort in disease control. From the progress which 
has been achieved so far and the plans for future work, it is obvious that the 
Centre is playing a unique and invaluable part in initiating control methods 
over a vast continent which incorporates what are undoubtedly the greatest 
areas of livestock production, actual and potential, in the world. 

The veterinary staff of the Animal Health Division, British Ministry of 
Agriculture and Fisheries, stationed in Buenos Aires, have performed increasingly 
important functions in recent years and, with the renewed interest of 
Argentina and other countries in increasing their export market, have 
exercised much influence on foot-and-mouth control measures. 

One sometimes wonders, however, in spite of the undeniable importance of 
foot-and-mouth disease, if it may not be getting rather more of the limelight 
than is its due. There would seem to be grounds for the belief that parasitic 
infestations may be of almost equal economic importance. The total annual 
reduction in livestock production, in the Latin American countries which are 
affected with foot-and-mouth disease, has been reliably estimated as being in 
the neighbourhood of 25 per cent. In view, however, of the comparative ease 
of controlling many other costly infections and infestations, one could wish 
that a similar emphasis could be placed on their prophylaxis and control. 

During the last four years a new industry has been born in certain of the 
Central American republics. These countries, Guatemala, El Salvador, 
Honduras, Nicaragua and Costa Rica, which are free from foot-and-mouth 
disease, constitute a neutral buffer-zone between the infected countries of 
the south and the free north. The area has an almost unlimited market for meat 
and meat products in the United States. This industry has expanded greatly 
in these post-war years. Although production of high-quality meat is still 
small, there is a great demand for meat of manufacturing quality much of 
which winds up as hamburgers. 

In Central America the increasing cattle stocks have spread out eastwards 
into lush, virgin territory. Upon the heels of this expansion has come the 
problem of parasitism, already a major factor in the occurrence of direct 
losses, and of indirect loss by delaying maturity. This factor of delayed maturity 
is an extremely important one to a developing industry, which largely by 
improved breeding and management practices, has managed at great expense 
and effort to bring from five to four years the average age at which cattle are 
suitable for slaughter. 

The modern slaughter-house erected some four years ago in Managua, 
Nicaragua, now has a flourishing export trade with the United States, worth 
some £300,000 per month. Without undue effort this could be expanded to 
double that figure. A good general picture of requirements for livestock health 
and handling can be obtained from a study of the veterinary meat inspection 
procedures. While rejection for tuberculosis is very rare, the incidence of 
cysticercosis, fluke and other infestations is abnormally high. Fluke, particularly, 
is on the increase, especially in the southern areas. Here, as elsewhere in 
Latin America, the transport and handling of cattle requires attention on the 
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grounds both of humanity and economics—and they are often closely related. 
The second most important cause of rejection of meat on inspection is bruising, 
which causes an average loss equivalent to the value of ten steers per day. 
This takes no account of the actual losses during transportation. It is an 
education in blind cruelty to travel along any of the main trucking routes in 
Latin America and count the number of skeletons and decaying carcases by 
the roadside. 

Throughout Central America, livestock disease is a serious impediment to 
progress. There is a need for food inspection and handling to be improved; 
this is emphasized by the fact that certain of the zoonoses, notably the gastro- 
enteritis group, constitute a major public health problem. In livestock all over 
this area internal parasitism is rife; sylvatic rabies is a serious problem, 
particularly as adequate means of controlling the vector bats are still lacking; 
torsalo—the tropical warble fly—ruins many thousands of hides annually. 
In this vitally important and potentially highly productive area there are 
approximately 100 qualified veterinarians, roughly one to every 200,000 
animals, or one to every 5,000 square kilometres. 

This situation will be remedied in the course of the next decade by the 
new Veterinary Faculty of the University of San Carlos in Guatemala. Five 
years ago this was nothing more than an imaginative scheme in the minds of 
a few forward-looking professional men. Today a large modern faculty building 
is nearing completion on the outskirts of Guatemala City. There is a thriving 
student body—there should be three graduates in 1962, ten in 1963, and 15 
in 1964—and the University and the Government have gladly committed 
themselves to the furtherance of veterinary education. On the assurance of 
ample land being available for demonstration and experimental projects, a 
five-year plan has been prepared which will advance training, research and 
extension work in the fields of animal health, husbandry and management. 

Here there is to be seen a new concept which holds out the prospects of 
very notable advances in the near future. It is based upon the professional 
education of veterinarians, together with the training of technicians in related 
disciplines and their association with veterinarians in matters of animal health. 
A number of such centres in Latin America are today providing an example 
which could usefully be emulated by many other countries, in the acceptance 
by the Veterinary Faculty of responsibility for the interests common to 
veterinary medicine and agricultural science, in particular the fields of animal 
husbandry, nutrition and management. The fact that amicable agreement 
has been reached with the responsible educationalists in the related fields 
holds a firm promise of great advances during the next decade. 

A number of Latin American countries have thus become sufficiently 
advanced in their thinking to view the veterinarian, not as one who is concerned 
only with the cure of disease and the care of sick animals, but as an expert 
in the prevention of disease and the maintenance of health; in other words 
as the practising physiologist which he is fitted to be by virtue of his training. 
A notable feature of veterinary training and research is their cordial relationship 
with the parallel sectors of the medical profession. 
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In all aspects of veterinary education the schools of Peru and Guatemala 
are closely associated: indeed the former may be said to be the parent faculty. 
The school in Lima is also a product of recent years. It is a pioneer in 
advanced education methods and in the provision of leadership in animal 
husbandry, a trend which is very marked in all the more advanced South 
American schools. It has fine modern buildings, in which the staff engage in 
both teaching and research. It has its own poultry and dairy farms and 
access to a large racecourse and stables, and also to a newly constructed 
abattoir in the vicinity. A project is in preparation, with the support of the 
Government, for the establishment of a veterinary institute for high altitude and 
tropical research, which will be based upon the veterinary faculty. This will 
meet the great need of Peru, and of many other countries of the region, for 
extended research into both tropical and high altitude animal physiology and 
pathology. The coastal areas of Peru are mainly arid, the jungle zones have 
been little utilized, and high altitude agriculture—up to 15,000 feet—has 
great potentialities. The indigenous auchenidae of Peru, the llamas, alpacas and 
vicufias, number almost four million and present an unparalleled field for 
productive research. 

This need for research, however, and the desirability of its close association 
with teaching departments, does not exclude a requirement which is of equal 
importance—field investigation into the incidence and extent of disease of all 
types of livestock. Very little is yet known concerning the incidence and 
relative importance of individual infections and infestations in many countries, 
but statistics from abattoirs, ranch investigations, human hospitals and 
veterinary practices are beginning to attract attention. Peru is one of the 
countries from which some accurate information on the economics of disease 
in livestock has been forthcoming. The figures of the vast and preventable 
losses occurring in cattle and sheep have done much to strengthen the position 
of the veterinary faculty and to focus attention on the importance to the 
national economy of a strong, well-trained and adequately equipped veterinary 
service. 

A little more than four years ago the Pan American Zoonoses Centre was 
established at Azul, Buenos Aires. The work of this institute is serving to 
attract attention to both the economic and the public health aspects of those 
diseases intercommunicable between animals and man. The fact that two such 
institutes as the Zoonoses and Aftosa Centres can come into existence over 
a relatively short span of years, and can further their programme in a region 
which is notorious for the great topographic, economic and political differences 
which exist, says a great deal, not only for the farsightedness of such 
international action, but also for the co-operation of the governments concerned 
and the competence and tenacity of the veterinary profession. 

The accomplishments of these institutes and of their parent body, the Pan 
American Health Organization, emphasize the need for similar international 
action in the great mass of infectious and parasitic diseases for which no 
attempt has yet been made at international co-ordination of control in the 
conduct of research and field surveys and in the avoidance of duplication of 
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effort between countries. A proposal exists for the establishment of a Latin 
American Animal Health Institute which would co-ordinate, rationalize and 
extend the valuable work being done at the veterinary institutes in such 
countries as Mexico, Chile, Argentina, Venezuela and Brazil. 

New veterinary schools are being established and old ones are taking on 
a new lease of life. The standards are becoming increasingly high. Many 
faculties, notwithstanding strict selection methods, are unable to accept the 
great numbers of eligible students who apply for admission. In such widely 
differing countries as Venezuela, Chile and Paraguay, veterinary education 
is now receiving an urgency of attention which betokens the awakening interest 
of enlightened governments in the potentialities for economic improvement 
which lie in this modern approach to the improvement of animal health and 
the control of livestock disease. While these factors are indivisible they are 
not synonymous. Mineral deficiencies, for example, contribute to unproductivity 
but, in spite of the fact that for generations the field veterinarian has been 
producing the clinical evidence, little is yet known of their true character and 
extent. Differential diagnosis can be a matter of great importance, not only 
between individual deficiencies but between a deficiency and a condition 
with an entirely different aetiology. 

The tangled mass of mineral and other deficiencies, infections and infesta- 
tions, and genetic aberrations which exists in the Amazon Valley presents a 
problem of vast dimensions. Whether it will ever be solved is another question 
since, after several hundred years of costly trial and expensive error, some 
doubt is being expressed as to whether this area could ever become truly 
productive. In a country like Brazil, where nature has been spectacularly 
prodigal in providing wide open spaces, and where the new capital city of 
Brasilia is growing up in a wilderness of savannah and jungle stretching for 
a thousand miles in every direction, there is ample room for expansion of the 
livestock industry into more productive zones than the Amazon. 

The picture of what may be called the routine diseases is much clearer. 
In dairy herds tuberculosis, brucellosis and mastitis are found; in all cattle, 
parasitism, infertility and sterility, piroplasmosis, rabies and a dozen other 
conditions occur; in pigs and poultry the diseases which inhibit, and may 
prohibit, the establishment of even domestic-scale industries are present. In 
Latin America all these conditions are known to be economically important, 
although in most cases the true extent of that importance has yet to be assessed. 

The results of a disease survey can be startling, even in technically advanced 
countries. Not only does it bring to light a great deal of economically significant 
information but it invariably disrupts and destroys many cherished ideas. 
The findings are unexpected and frequently alarming. In Latin America 
leptospirosis of cattle is making an insidious appearance in many of the great 
ranching areas, notably perhaps in Argentina. Epididymitis of rams is an 
increasing cause of infertility in sheep flocks. Hypoderma bovis larvae have 
recently been identified in a number of areas in Chile—the first instance of 
this parasite becoming established south of the equator. 

In these days of increasing speed and ease of transport, of cattle-dealing on 
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an international scale, of the importation and use of deep-frozen semen (often 
by inadequately trained operatives) and frequently of a misguided but almost 
universal desire for the import of exotic breeds of livestock, we are facing the 
strong probability of diseases occurring in areas where they have never before 
been seen. We may also have to accept an increase in incidence of the old 
diseases, and to reconcile ourselves to an acceptance of the economic importance 
of conditions hitherto disregarded. Nowhere in the world is this question—the 
problem of the emerging diseases—of such significance as in Latin America. 

Within very recent times we have seen the appearance of African swine 
fever in Portugal and Spain, of Asia I type foot-and-mouth disease in Israel, 
of African horse sickness throughout the Near East and of a disease in cattle in 
Japan closely akin to blue-tongue. Such epizootics are immensely costly. 
Where will they appear next? What would be the effect in Latin America of 
the introduction of Asia I virus or of rinderpest or of the theilerias—say in 
the event of an importation of cattle from the East? Without a sound and 
progressive veterinary profession, supported by the government and the 
public, its utilization in the form of a strong veterinary service (including 
quarantine services) and the fullest possible support for veterinary research 
and field investigations, the livestock industry of the region will never reach 
its maximum productivity and will always be vulnerable to the costly depreda- 
tions of epizootic and other diseases. 

These are fascinating countries. They are nearly all entering upon boom 
periods of expansion. They are individual, emotionally nationalistic, fully 
conscious of their destiny. Their nationals have all the qualities, good and 
bad, which go with these conditions; they are intensely proud, independent, 
hospitable. They accept the nationals of other races at their face value. Young 
veterinarians from Britain could do much worse than settle in a Latin 
American country. In the Argentine, for example, there is a long history of 
British settlement: you can visit estancias where literally hundreds of horses 
are used by a vast staff of gauchos, and you will walk from the bright and 
colourful outdoors into an English drawing-room, complete with chintz and 
china, though your host is third generation Anglo-Argentine and has visited 
Britain seldom and then only for the Hereford or Perth sales. 

The horse of South America deserves a chapter to himself. There are areas 
where the entire operations of ranching are completely dependent on the 
horse. The land may be flat but mechanization is still an idle dream. Horses 
are indispensable for the working of range cattle, and as a practical means 
of transport where roads are few. One outbreak of “‘mal de cadoras’’, or, for 
that matter, of African horse sickness, and the gauchos or vaqueros are grounded 
and, lacking a horse, there are few more pitiful and ungainly people. Mounted 
they are magnificent. They live in the saddle, they can handle horses, and 
their horses can handle cattle, supremely well. 

Mechanization has not yet taken over; in areas like the Chaco of Paraguay, 
it will be a considerable time before it does. The aeroplane however is 
indispensable and ubiquitous. It reduces the travel time between ranches to 
manageable proportions and it is a boon for the veterinarian, who can, for 
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example, fly to any given point for a disease investigation, take several hundred 
blood and other samples and have them delivered at the laboratory within a 
matter of hours. 

Each country, from Mexico in the North to the southern extremes of the 
Magailanes of Chile and Tierra del Fuego of Argentina, is completely individual 
and different from its neighbours racially, culturally, historically and 
temperamentally. In spite of the great diversity of countries, conditions and 
national characteristics, the veterinary profession here, as in all regions of the 
world, speaks with one voice and from closed ranks. To the occasional visitor 
it is heartening to note how authoritative this voice is becoming and to 
experience at first hand the increased attention which is being given to it. 


(Received for publication, 17 March, 1961) 


q 

4 

: 

at 


REVIEWS 


BOOK REVIEWS 


A NEW TEXT BOOK OF PARASITOLOGY 
Diagnosis of Veterinary Parasitisms. By J. H. Wurrtocx. London: Henry 
Kimpton. Price 75s. 

In the preface to this volume Whitlock states that the book is designed to 
aid the veterinary pathologist, practitioner or student to identify the common 
parasites of domestic animals and to provide an introduction to the relevant 
literature. He limits it to helminths and arthropod parasites of the domestic 
animals including poultry, and occasionally of man, but he considers that 
protozoology is an appendage of bacteriology. 

The book is well produced and printed on good paper and is provided with 
an abundance of line illustrations and also excellent photographs. Rather 
than give a summary of various life cycles and other pertinent information 
about parasites, the author has quoted at length from the original publications 
on these. Though many of these extensive quotations are extremely interesting 
they do not lead to quick reference for information and possibly less extensive 
“plagiarization with acknowledgements” is desirable. 

Approximately one-third of the book is devoted to entomology ; the remainder 
deals with helminthology including the Trematodes and Cestodes. The section 
on the order Diptera is provided with a comprehensive key which is easy to 
use; however, the grouping together of the life cycles without any obvious 
division in the account tends to confuse unless the text is read closely. Since 
this is a textbook for diagnosis of veterinary parasitisms, it might have been 
better to divide this part in particular into sections. The section on the lice 
is good and the main distinguishing features of the various lice are well 
illustrated ; in addition the key for identification down to family level is simple 
and good. However, the portion on fleas, though well illustrated with 
magnificent photographs, lacks a key and provides no good information for 
the differentiation of the various species of fleas to be found on domestic 
animals. For example, on page 52 two photographs are given of the head of 
the rodent flea but no indication is given as to whether these are just different 
photographs of the same species of flea, or, as in fact they are, of fleas of two 
different genera. Whereas the section on fleas receives relatively scant attention, 
the section on the Hemiptera (the bugs) receives fairly extensive treatment 
and also included in the discussion is the family Orthoptera which includes 
the crickets and the grasshoppers. The section on the ticks is well produced 
with excellent diagnostic diagrams and keys which are quite workable. The 
section on the mites is extensive and includes a key which is very lengthy 
and which contains a number of genera which are of very little importance 
to the practising veterinarian. Consequently the use of the key may be rather 
difficult. This particular section is also well illustrated with line drawings 
and some excellent phase contrast photographs. 

In the section on the Trematodes much attention is paid to the developmental 
stages and this chapter includes a key to the family of the Trematoda which 
may occur in domestic animals; the key contains 25 families and relies upon 


4 
429 
Bi 
4 
“ian 
: 
7a 
= 
a 


430 BRITISH VETERINARY JOURNAL, CXVII, 9 


characters which require a specialist’s knowledge to recognize. Consequently 
it is felt that this key is far too extensive and is unnecessary. It is disappointing 
to find that the serious pathogenic flukes receive so little attention and in this 
case it would have been better to have dealt with these specifically rather 
than attempt to give an extensive key which will be of little use to the 
practising veterinarian or the student. 

The same criticism can be levelled at the chapter dealing with tapeworms 
where the morphology and life-cycle and larval stages are dealt with at length, 
the larval stages being adequately illustrated by line drawings; however the 
common tapeworms of domestic animals are again given in a brief form and 
there is little indication in the text as to how one might quickly identify a 
tapeworm found in a domestic animal. 

The section of the book dealing with the Nematodes has particularly good 
drawings and photographs and life cycles are dealt with by quoting from the 
original publications. Many of the phase contrast photographs are quite 
superb and show features which to the specialist are of great interest; however, 
many of the points illustrated, though they may be used for diagnostic purposes, 
are not those which the non-parasitologist would necessarily look for. This 
section of the book is outstanding for the fact that extremely valuable keys 
are given for the differentiation of the various larval stages of gastro-intestinal 
parasites and also for the differentiation of the parasitic third and fourth stage 
larvae in the abomasum and small intestine of domestic animals. In addition, 
there is a welcome up-to-date account of the life cycle of Ascarids and a key 
for the identification of the parasitic stages of larvae of Ascarids which is 
particularly pertinent in the problem of visceral larvae migrans. 

This is an extremely interesting book and would be very much appreciated 
if it were read at leisure. However, it cannot be considered to be a quick 
reference book for diagnosis. Its use is appropriate for those already familiar 
with parasitology and in such cases it would be a valuable acquisition to a 
library. It is particularly valuable in bringing together quotations from original 
research papers of the life cycle and behaviour of numerous parasites. It is 
essentially a textbook of parasitology applicable to North America; it is 
interspersed with North American colloquialisms which lighten the text but 
to the uninitiated may raise certain difficulties, for example the phrase “shoe 
horn between the covers of a single book” and the reference to “‘tanking”’ of 
condemned livers may be misunderstood. However, the book presents a 
welcome new style and to those interested in parasitology the price of 75s. is 
not too much to pay for this extraordinarily well-illustrated book. 

E. J. L. Soutssy 

RECENT ADVANCES 
The Veterinary Annual: edited by W. A. Poot. Second Issue, 1960; 359 pp., 
22 plates. Bristol: John Wright and Sons Ltd. Price 42s. 

There is very little doubt that those who have read or have had occasion to 
refer to the first issue of the Veterinary Annual, which was so enthusiastically 
received and reviewed, will find that this second issue has maintained the 
level of informative interest which could be expected from this undertaking. 
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It is no mean task to present, annually, a volume of interesting and instructive 
articles pertaining to veterinary medicine and allied subjects and to provide, 
up-to-date information on recent publications on such a wide variety of subjects 
as is contained in the Veterinary Annual. This, of course, can be accomplished 
only by the collaboration of many individuals who give much of their attention 
to specific subjects or groups of subjects—in fact, who have themselves 
specialized along definite lines in their active professional and scientific work. 
Such individuals are in a position to write critically on special aspects of 
research and field activities and to bring together, in a concise account, the 
recent findings of workers and observers in different parts of the world. 

In this second issue of the Veterinary Annual, 35 contributors have written 
the eight special articles and compiled the 16 reviews of current literature. 
The result is a volume, brimful of information, produced in a very readable 
form, which must prove of much value to those who, even in some measure, 
wish to be kept informed of recent knowledge on such subjects. 

It has often been argued that veterinarians have not been sufficiently 
encouraged, for one reason or another, to indulge in research work to an 
extent which some of us would desire to see. A perusal of the sections of the 
current literature in this publication would indicate that when the various 
references to recent work are collected and brought under specific headings, 
the volume of such research is quite extensive, showing that more and more 
consideration is being given to subjects with a bearing on animal health and, 
therefore, animal production. There is now much evidence that the results 
of academic studies of such subjects, some of which may seem to be somewhat 
removed from purely veterinary problems, are beginning to throw light on our 
appreciation of causes and effects which have, hitherto, been unexplained. 
This gradual accumulation of knowledge, gleaned from the results of careful 
work and observations by individuals and teams, including veterinarians, is 
opening up our appreciation of how new and better methods of improving 
animal health and controlling animal disease can be and are being evolved. 

This volume of the Veterinary Annual illustrates the galaxy of recent 
publications on many subjects and brings to our notice those which are pointing 
the way to better understanding, leading to more effective veterinary activities, 
Some observations, of course, are but pointers to further enquiries but each is 
of value and, doubtless, many will be followed up. 

The Veterinary Annual is valuable to veterinarians engaged in all spheres of 
activity; the lists of references, some quite extensive, are of much importance 
to those whose day-to-day work must embrace acquaintance with all the 
published literature on their specific subjects. The volume of published articles 
today is such that for many individuals careful perusal of them is almost an 
impossible task. The main points, as set out in the reviews in this second issue of 
the Veterinary Annual, will also meet the requirements of those readers who 
hope to be familiar, even in a more general way, with recent developments. 
The field covered is wide and the articles and reviews merit the attention of 
both the general reader and those more particularly concerned with a specific 
group of subjects. 
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A short but very valuable section describes new drugs and appliances of the 
past year. 

The various contributors are to be congratulated on their efforts to acquaint 
us with recent work throughout the world, a task in which they have been 
highly successful. The writers of the various articles from which we derive 
information on veterinary and other activities, not only in this country, but in 
other parts of the world, e.g. the United States of America, France and the 
British Colonial Services, and from which we also become acquainted with 
subjects such as the poultry industry of Great Britain and the work carried 
out by welfare services in this and some other countries are also to be 
congratulated. It is not possible to refrain from mentioning, in particular, 
the article entitled “Brucella’s Challenge’’, written by Sir Weldon Dalrymple- 
Champneys, the well-known authority on the whole subject of brucellosis, 
who concludes by drawing attention to the need for co-operation by workers 
on different scientific subjects and various officials in efforts to rid the world 
of brucellosis. 

Finally, the editor must be congratulated for, in addition to carrying out the 
difficult task of presenting the volume in a form which, it is certain, will be 
appreciated by its readers, whatever may be their purpose, he has made 
himself responsible for some of the important sections of the reviews. 

There can be no hesitation in recommending this volume to the attention of 
all veterinarians and to others interested in or concerned with animal health 
and welfare, and in advising them to take advantage of this ready access to 
recent information on the many subjects pertaining to animal health and 
disease by adding this publication to their collection of literature. 

T. DALLING 
NUTRITION AND DIETETICS 
Animal Nutrition and Veterinary Dietetics. By J. T. Aprams. Fourth edition. 
Edinburgh: W. Green & Son, Ltd. Price £4 4s. 
This book is a successor to that produced by the late Professor R. G. Linton, 
which was first published in 1927. This edition seeks to present a balanced 
view of the full field of animal nutrition, which is a mammoth task at the 
present time when so many original research papers are being published 
annually. A comparison between this, the fourth edition, and the third, 
published in 1950, shows that the book has almost doubled in size in order to 
cover the advances which have been made in the knowledge of animal 
nutrition during the last decade. 

The book starts with an introductory section presenting a brief history of the 
evolution of animal nutrition. Methods used for the physical and chemical 
analysis of foodstuffs and associated materials are described, as well as a 
number of biological techniques used for measuring food intake and utilization. 
The second section deals with the various nutrients and contains a chapter 
on the use of antibiotics in animal feeding. The third covers the general 
characteristics of feeding-stuffs and described the conservation of grass and 
the methods used for the storage and preparation of food. The fourth describes 
the physiological bases of feeding standards and includes chapters on the 
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ective control 


NANKOR the new comprehensive residual insecticide gives 
effective control of demodectic, sarcoptic and otodectic mange 
mites, other ecto-parasites, flies and many other insect pests. 

NANKOR is of very low toxicity to mammals and birds — the 
oral LDs for white rats being 1700—1740 mg./kg. 

Demodectic or Sarcoptic Mange Rub a 2}° active mixture of 
NANKOR 12E and water into the affected parts every third day 
until cured. Very severe cases of Mange will respond to treatment 
more readily if oral treatment with ETROLENE 40°, active 
wettable powder, at the rate of 1 gm. of powder to every 5 kg. 
body weight, is given in conjunction with the topical therapy 
with NANKOR. 

Otodectic Mange Drop a few drops of a 24%, active mixture of 
NANKOR 12E and water into the ears. 

Other Ecto-Parasites Use a 4% active mixture of NANKOR 
12E and water as an overall wash. 


THE ONLY SINGLE DOSE ORAL 
PREVENTION OF SYSTEMIC INSECTICIDE FOR EARLY 
COCCIDIOSIS CONTROL OF WARBLE FLY LARVAE—_ 
IN POULTRY KILLS THE LARVA EARLY IN ITS LIFE \j 
CYCLE BEFORE ITS DAMAGE IS DONE 


Veterinary RESEARCH 


DOW AGROCHEMICALS LIMITED + KING'S LYNN 
” *regd. trade marks of The Dow Chemical Co. 
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hormone 
maintenance 


For long-term treatment of such 
common conditions as habitual 
abortion in mares, deficient sex 
drive in bulls, pseudopregnancy 
in bitches, etc., subcutaneous 
implantation of the steroid hormones 
is both simple and effective. Pellets 

of oestradiol, progesterone and testosterone 


are available for a wide range of indications. 


Manufactured by: 
ORGANON LABORATORIES LIMITED 
BRETTENHAM HOUSE, LANCASTER PLACE, LONDON, W.C.2 


Sole Veterinary Distributors 
in the United Kingdom and 
the Republic of Ireland: 


Cc. J. HEWLETT & SON LTD. 
KING GEORGE'S AVENUE, WATFORD, HERTS. 


\ 
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relationship between nutrition and animal reproduction, growth, lactation 
and work. 

The fifth section is new and relates to the animal and its environment. It 
contains three chapters which deal with hunger, appetite and palatability; 
nutrition and environment; and malnutrition. 

Malnutrition is considered from the point of view of the response of the 
animal and attention is paid to the early signs of departure from normality. 
The sixth section, which has been extensively revised, covers the nutritive 
values of foods and the construction of rations, and then deals with the feeding 
of cattle, sheep, goats, horses, rabbits, pigs, the small domesticated carnivores 
and poultry. The chapter on laboratory animals, which was included in the 
previous edition, has been omitted. There is an appendix giving the composition 
and nutritive value of feeding-stuffs. 

This scholarly work is well written and well produced with eight photographic 
plates and 14 informative figures. The emphasis of the present edition is on 
nutrition, and the book has lost something of the practical application of a 
knowledge of dietetics to veterinary matters which was a feature of the earlier 
editions. However it offers sound information on animal nutrition and can be 
thoroughly recommended to veterinary graduates and students and others 
interested in this subject. The extensive lists of references to original papers 
given at the end of each chapter greatly enhance the value of the book for 
those who wish to study certain aspects of animal nutrition in greater detail. 

J. O. L. Kine 

RESEARCH IN NORTHERN IRELAND 

The Research and Experimental Record of the Ministry of Agriculture, Northern Ireland. 
Vol. IX. Part 2. 

This publication gives an account of some of the research work recently 

carried out under the direction of the Ministry of Agriculture. It also contains 

the annual reports of the Ministry’s Research Divisions for the year ended 
31st December, 1959. 

The first half of the volume is devoted to a detailed account of five separate 
research projects. The first two are concerned with farm milk supplies and 
deal with the incidence and effects of sodium hypochlorite and the effect of 
added quaternary ammonium compounds. (The milk from 4,820 suppliers 
was examined by the iodometric test and it was found that the milk from 103 
producers gave reactions indicating the presence of at least 25 p.p.m. hypo- 
chlorite. It was shown that amounts of hypochlorite which could not be 
detected by smell would mask flavour defects and increase the methylene blue 
reduction time. The addition of quaternary ammonium compounds in the 
form of a detergent sanitizer was found to alter the bacteriological quality 
of the milk. 

The third experiment reported deals with the effect on protein utilization of 
including fat in a dried grass/flaked maize diet. The average digestibility of 
butter-fat was 82 per cent while that of crude protein in a low-fat diet was 
60 per cent. Some reduction in the digestibility of crude protein was observed 
as the result of the presence of butter-fat in the dried grass/flaked maize diet. 


: 
\ 
a * 
: 
a 


434 BRITISH VETERINARY JOURNAL, CXVII, 9 


It was also shown that with high roughage diets of the type employed in this 
trial the utilization of protein will not generally be improved by energy 
supplements alone. 

The fourth paper gives the results of a study of the effects on growth rate of 
adding the new deriv~tive ethinyl oestradiol and methyl testosterone, alone 
and combined, to the aiet of fattening chickens. 

The last report in the research section deals with the effects of nine different 
swards on the milk yield of the cows at Greenmount Agricultural College over 
a four-year period. 

The remainder of the volume is devoted to an account of the routine and 
research work carried out in various divisions during 1959. The different 
departments of the Veterinary Research Division have conducted alone or in 
collaboration with other Divisions a number of field investigations, surveys 
and trials. These include a study of the value of DOW ET 57 in the treatment 
of warble-fly infestation, a controlled trial of diethylcarbamazine citrate in the 
treatment of bovine parasitic bronchitis, and the continuation of research on 
the effect of pasture dressing, on magnesium content of the sward and the 
incidence of tetany. 

Lists of publications by members of the staff relevant to the content of the 
report are provided throughout. 

S. GRuNSELL 


NEWS 


UNIVERSITY OF LIVERPOOL 


It is announced that Dr. A. S. King has been appointed to the newly established 
Chair of Veterinary Anatomy. Dr. King graduated at the Royal Veterinary 
College, London. From July 1945 to December 1950 he held teaching appoint- 
ments at the Royal Veterinary College. In January, 1951, he was appointed 
Lecturer in Veterinary Anatomy at the University of Bristol, and Senior 
Lecturer in Veterinary Anatomy in 1960. During 1960 he held the post of 
Visiting Associate Professor in Anatomy in the School of Veterinary Medicine, 
Philadelphia, U.S.A. 


UNIVERSITY OF GLASGOW 


It is announced that Dr. W. I. M. McIntyre has been appointed to the newly 
established Chair of Veterinary Medicine. Dr. McIntyre graduated at the 
Royal (Dick) Veterinary College, Edinburgh. In 1944 he was appointed 
Assistant in the Clinical Department of the Royal (Dick) Veterinary College 
which position he held until 1948 when he joined the Department of Medicine 
as a Lecturer. In 1951 he left Edinburgh to take up an appointment as Senior 
Lecturer in the Department of Veterinary Medicine Glasgow University 
Veterinary School. 
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the nitrofu rans Since their introduction 


the scope of this group of chemical compounds in the field of 
animal medicine has steadily widened. ‘Bifuran’ and ‘Neftin’ are 
two leading nitrofuran products which have achieved outstanding 
results in the prevention and treatment of many common live- 
stock diseases. 


Bifuran controls 


NITROFURAZONE+ enteritis in pigs 
FURAZOLIDONE coccidiosis in poultry 


FURAZOLIDONE fowl typhoid, pullorum disease 
(BWD), salmonellosis, black- 
head, hexamitiasis, coli septi- 
caemia, infectious synovitis and 
coryza (colds) 
in broilers, turkeys, and laying 
fowls 


The value of these nitrofurans is not limited to the control of 
specific disease; their wide antibacterial action extends to the 
control of many secondary infections. Their routine use is invari- 
ably an aid to more efficient husbandry and more profitable 


farming. 
B.V.A. CONGRESS STAND NO. &S 


Smith Kline & French Laboratories Ltd 
Welwyn Garden City, Herts Tel: Welwyn Garden 25111 


SE LIFE-SAVING NITROFURANS 


Licensee of The Norwich Pharmacal Co. USA 
Brit. Pat. Nos. 649027, 679202, 735136, 735169, 765898 


*Bifuran’ and ‘Neftin’ are trade marks 
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Galloping off in all directions 


Like Stephen Leacock’s noble lord, who jumped on his horse 
and galloped off in all directions, so ‘Dispolac,’ as soon as it is 
inserted in the teat canal, quickly penetrates to all parts of the 
udder to oust the infection. 

Once the mission has been completed, ‘Dispolac’ makes a 
complete and orderly retreat, leaving no penicillin and no 
mastitis behind. 


DISPOLAC masters mastitis 


TRADE MARK 


DISPOLAC INTRAMAMMARY CREAMS 


‘ units of procaine penicillin an 000 u 
of procaine penicillin in boxes of 12 and 100 of dihydrostreptomycin sulphaie in bores of 12 


IMPERIAL CHEMICAL INDUSTRIES LIMITED PHARMACEUTICALS DIVISION WILMSLOW CHESHIRE 


Ph.136 


F 
Se 


THE BRITISH VETERINARY ASSOCIATION 
CONGRESS, OXFORD, 1961 


9.30 a.m. 
10.00 a.m. 
11.15 a.m, 
12.30 p.m. 


2.30 p.m. 


PROGRAMME 


Sunday, September 3rd 
B.V.A. Office open (Wadham College). 
Council Meeting. 


Monday, September 4th 
B.V.A. Congress Office opens (Rhodes House). 
Official Opening of Congress and Exhibitions. 
Annual General Meeting. 
Congress Group Photograph. 


Tue Screntiric PROGRAMME 


Monday, September 4th 
Symposium on Staphylococcal Mastitis. 


The Immunity of Staphylococcal Mastitis: J. B. Derbyshire. 
The Epidemiology of Staphylococcal Mastitis: I. Davidson. 
Treatment: C. D. Wilson. 


2.30 p.m. 


5-00 p.m. 


9.00 a.m. 


Protection Against Canine Virus Diseases in Great Britain: 
W. Mansi. 


Films. 
Tuesday, September 5th 


Symposium on Recent Advances in the Treatment and Control 
of Intestinal Parasites. 


Treatment of Domestic Animals. 
Recent Advances in Anthelmintics: T. E. Gibson. 
Mechanisms in Helminth Infections: E. J. L. Soulsby. 


9.00 a.m. 
10.30 a.m. 
11.45 a.m. 
2.30 p.m. 
2.30 p.m. 


3.45 p.m. 
5.00 p.m. 


Some Aspects of Dog Nutrition: R. Gordon Booth. 

Further Experiences with Cage Birds: L, O. Arnall. 

Plenary Session. International Collaboration: A. W. Stableforth. 

Meeting of Association of Veterinary Food Hygienists. 

The Biological Basis for Precautions in Veterinary Radiography: 
R. H. Mole. 

Diseases Associated with Broiler Rabbits: D. C. Ostler. 

Films. 


He 2.00 p.m. 
4-30 p.m. 
< 
a 


9.00 a.m. 
9.00 a.m. 
10.15 a.m. 
10.15 a.m. 


11.45 a.m. 


2.00 to 


6.45 p.m. 
2.00 p.m. 


2.30 p.m. 
5.00 p.m. 


g.15 a.m. 


Wednesday, September 6th 
Safe Use of Pesticides in the United Kingdom: E. J. Miller. 
Broiler Calves: J. Wilson. 
The Use and Abuse of Mineral Supplements: R. Allcroft. 
Variations in Susceptibility to Infection with Mycobacterium 
johnei: R. L. Chandler. 
Plenary Session: Veterinary Surgery and Orthopaedics: J. Trueta. 
Visit to Surgeries at Wallingford, Reading and Newbury (includ- 
ing tea). 
Visit to Grassland Research Centre, Hurley. 
Pathogen-free Pigs for Research and the Practical Control of Pig 
Diseases: A. O. Betts. 


Films. 
Thursday, September 7th 
Symposium on the Provision of Laboratory Diagnosis Services. 


Introduction: D. L. Hughes. 

Structure and Availability: R. M. Loosmore. 

Training of Workers: W. L. Weipers. 

The Veterinary Surgeon in Practice and his Need of Laboratory Services: J. B. White. 
9.15 a.m. Symposium on Equine Practice. 

Clinical 


Clinical 


Observations on Chronic Lameness in the Horse’s Foot: J. E. Gray. 
of Equine Brucellosis: J. S. M. 


A Review of the Therapeutic Use of Corticosteroids in Equine Lameness: 
Jj. H. Wilkins. 


11.45 a.m. 


1.45 p.m. 
2.30 p.m. 


5.00 p.m, 
6.00 p.m. 


g.00 a.m. 


Plenary Session: Recent Advances in the Control of Viral 


Epizootics by Vaccination: H. Frenkel. 
Visit to M.R.C. Unit, Harwell (returning at 6.00 p.m.) 
Symposium on Salmonellosis in Man and Animal. 


llosis in Calves: E. A. Gibson. 
Human Salmonellosis in Relation to Infection in Animals: N. S. Galbraith. 


Films. 
International Radio Discussion on Pig Diseases. 


Friday, September 8th 
Symposium on the Role of Wild Life in the Dissemination of 
Disease. 


General Introduction and Veterinary Problems: A. McDiarmid. 

The Effect of Disease in Wild Mammals and Birds: H. V. Thom 

The Role of Wild Life in the Epidemiology of Certain Human Di 
R. H. A. Swain. 


9.00 a.m. 


Symposium on Some Modern Feeding Methods. 


The Early Weaning of Lambs: C. Spedding. 


Self-feed Silage: R 


. R. Turner. 


Zero Grazing: G. V. Runcie. 


11.45 a.m. 
The 


Symposium on Tissue Grafting. 


Relevance to Veterinary Surgery of Modern Work on Tissue Grafting and 


Immunity: J. M. Payne. 
Skin Grafting in the Treatment of Granulating Wounds of the Limbs of the Horse: 
P. A. Neal. 


2.00 p.m. 
2.30 p.m. 


Visit to A.R.C. Field Station, Compton (returning 6.30 p.m.) 


_ Symposium on Poultry Diseases. 
of Poultry Diseases: W. P. Blount. 


Diagnosis 
of J. D. Blaxland. 
5.00 p.m. Films. 
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Tue SociaL PROGRAMME 


Sunday, September 3rd 
6.00 p.m. Service at the Cathedral (Christ Church). 
8.00 p.m. Royal Counties Division Reception (till 10.00). 
Monday, September 4th 
1.45 p-m. 
to Excursion to Huntley and Palmers, Reading (including tea). 


6.00 p.m. 
7.30 p.m. Civic Reception and B.V.A. Dance (till 1.00 a.m.). 


Tuesday, September 5th 


9.15 a.m. Excursion to Morris Motors (including lunch). 
} Excursion to B.O.C.M., Stoke Manderville. 
.00 p.m. 
2.30 to 
6.00 p.m. 
7.15 for 7.45 p.m. Annual Banquet. 
Evening Theatre Party, Oxford. 


Wednesday, September 6th 
2.00 to Excursion to Witney Blanket Factory and tour of the Cotswolds 


6.15 p.m. (including tea). 
8.00 p.m. Ladies’ Guild Dance (till 1.00 a.m.). 
Evening Theatre Party, Oxford. 


Thursday, September 7th 
2.00 p.m. Golf Tournament, Frilford Heath. 


Evening Theatre Party at Royal Shakespeare Theatre, Stratford-on-Avon 
(“Romeo and Juliet’) and Alumnus Dinners. 


Friday, September 8th 
9.30 a.m. Excursion to Whipsnade (returning 6.00 p.m.) 
2.00 p.m. River trip to Abingdon, returning by coach at 6.00 p.m. 
8.30 p.m. President’s Reception (till 1.00 a.m.) 
Saturday, September gth 
10.00 a.m. Adjourned A.G.M. and Close of Conference, followed by First 
Meeting of Council, 1961-62. 


} Excursion to Blenheim Palace. 
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BIOGLAN 


(Natural Alpha Tocopherol) VITA -E 
provides the Veterinary SUCCINATE 
Profession with Vitamin E Available in 50 i.u. and 200 i.u. 
in its most effective form 


Extensively prescribed for improving the 
stamina and breeding performances of 
thoroughbreds and for a wide range of 
conditions in small animal therapy, etc. 


NATIONAL SUPPLEMENT 
(Webber) 
Now obtainable in the U.K., 


Write now for details of the controlled a with a vita- 

min all the essential vitamin 
clinical trials, full formulae and profes- 
sional literature to:— plete thoroughbred nutrition. 


Six specially designed formulae 
are available single - dose 
envelopes of this tested and 


(VETERINARY DIVISION), HERTFORD, HERTS. Phone: CUFFLEY 2137 


Republic of ireland: Webber Pharmaceuticals (ireland) Ltd., 58 Harcourt Street, Dublin 


London Medical 
Exhibition 


NOVEMBER 13th—17th 


HORTICULTURAL HALL 
WESTMINSTER 


Sir Arthur Porritt, K.C.M.G., Official personal invitations will be 
K.C.V.O., M.Ch., F.R.C.S., has kindly posted to members of the profession, 
consented to officiate at the opening and if not received by November 3rd, 
ceremony, which will take place on please apply to: 

Monday, 13th November. The Secretary, 

Films of professional interest will, London Medical Exhibition, 
as usual, be shown each day in the 194-200, Bishopsgate, London, E.C.2. 
Film Theatre. Telephone: AVEnue 1444-6. 
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Milk Fever? 


For many years the name of 
Hewlett has been associated with the 
effective treatment of Milk Fever. 
Our considerable experience and 
knowledge in this field as well as our 
renowned and comprehensive range 

of injections are constantly available 
to the Veterinary Profession. 


C. J. Hewlett & Son 


The House of Hewlett DIVISION OF ASTRA-HEWLETT LTD. 
established 1832 King George’s Avenue, Watford, Herts. 
Telephone: Watford 34401 Telegrams & Cables: Astra, Watford 
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Dinovex 


TRADE MARK 


In the treatment of functional sterility 
Dinovex Oestrogenic Solution provides: 


4 O6c4strogen during cestrus 


in cartons of six 5 c.c. vials each contamming | mg * 


Direct stimulation of the maturing follicle to ovulate 
More rapid absorption and elimination 
Reduced risk of cysts and of prolonged luteinization 


Low cost treatment 


Dienoestrol per c.c. of solution for subcutaneous injection 


LITERATURE ON REQUEST 


Ortho Pharmaceutical Limited 
Veterinary Division 
Saunderton - Buckinghamshire 
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ANIMAL PRODUCTION 
Journal of the British Society of Animal 
Contents of Volume 3, Part 3, October 1961 
ALBA, J., CORTA, E. V and ULLOA, G. Influence of natural service on length of oestrus 


in the cow. 

R. W. and CAMERON, A. E. Hexoestrol implantation of Blackface 
wether 

RELLIS, D. B. Requirements of bacon and heavy pigs for certain essential amino acids. 

RRUMBY, P. J. Relationship of genetic merit to herd differences in milk production. 

DICKINSON, A. G. Modification of gestation length in cattle by environment. 

DODSWORTH, T. L. and BALL, C. Treatment of beef cattle with tranquillisers and 
antibiotics. 

DUCKWORTH, J. E., COOPER, M.McG., DUNKIN, A. G., TAYLOR, J. M.and HOLMES 
Ww. Progeny testing of bacon pigs at Wye College. 

HOLMES, W., JONES, J. G. W. and DRAKE-BRACKMAN, R. M. Feed intake of 
grazing cattle. II. The influence of size of animal. 

KERR, J. A. M., BROWN, W. O. and MORRISON, J. Nutritive value of silage self-fed 
to ‘fattening cattle. 

DGE, G. A., McDONALD, I. and MACPHERSON, R. M. Relative influence of 
birth-weight "and creep-feed consumption on weights of — pigs. 

LODGE, G. A., McDONALD, I. and MACPHERSON, R. M. Weight changes in sows 
during pregnancy and lactation. 

PRESTON, T. R., GREENHALGH, I., BOYNE, A. W., CRICHTON, J. A., ROLFE, E. J., 
BROWN, A. and DODSWORTH, T. L. The effect of hexoestrol on eating quality of 
beef and lamb. 

—, Jan, and GAHNE, Bo. Parentage tests in cattle using erythrocyte and serum 
transferrins 

WALKER, E. A. and TAYLOR, J. H. Effect of parenterally administered iron upon the 
growth of piglets. 

ANNUAL SUBSCRIPTION 45s. (U.S.A. and CANADA $7-50) 
SINGLE PART 17s. 6d. (U.S.A. and CANADA §$2-75) 
OLIVER AND BOYD LTD. 
Tweeddale Court, 14 High Street, Edinburgh, 1. 


Animal Breeding 
Abstracts 


will keep you up to date with research in livestock breeding and genetics 


By means of abstracts, review articles, book reviews and news items, this journal 
covers the world’s published research on breeds, breeding, productivity, genetics 
and reproduction of all farm livestock, as well as poultry and fur bearers. 
Experimental work with small laboratory animals is also reported in so far as it 
may throw more light on problems connected with animals of economic importance. 


Prepared by the Commonwealth —_ of Animal Breeding and Genetics, 
Edinburgh, and issued quarterly in March, June, September and December at 
65s. per annum. 


Subscriptions and enquiries should be sent to 


Commonwealth Agricultural Bureaux 


Central Saies Farnham Royal Bucks. 
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Republic of the Sudan 


Applications are invited to fill the post of Veterinary Research Officer (Bio- 
chemist) in the Ministry of Animal Resources in the Sudan. Candidates must be 
University Graduates with post-graduate qualifications in Biochemistry. Experience 
in Veterinary or allied biochemical work is desirable. Age limit from 30-40 years. 


Appointment will be on contract for five years, with a six-month probationary 
period. Salary range will be £S.1075- £S.1675 per annum with bonus, or £S.1146- 
£S.1786. per annum without bonus. Starting rate of pay will be fixed in accordance 
with age, qualifications and experience. In addition, a cost-of-living allowance, which 
is reviewed every two months, is payable, and an initial outfit aliowance of £8.50 
is paid when the contract is signed. There is no income tax in the Sudan at the 
present time. Leave accrues at the rate of 7 days per month. (£S.1=£1.0.6.) 


Further information and application forms may be obtained from the Appoint- 
ments Section, Sudan Embassy, 3 Cleveland Row, St. James’s, London, S.W.1. 


Closing date: 15th September, 1961. 


BRITISH VETERINARY CODEX 


A major contribution to the literature of veterinary medicine 


The British Veterinary Codex has been prepared by direction of the Council of 
the Pharmaceutical Society of Great Britain, with the collaboration of the Royal 
College of Veterinary Surgeons and the British Veterinary Association. The book 
prescribes standards for over 800 substances and preparations used in the prophylaxis 
and treatment of animal diseases, including antibiotics, hormones, antisera, vaccines 
and related products. 

Since its introduction in 1953, a large number of new medicaments have been 
introduced and methods of formulation have been improved rendering it necessary 
to issue a supplement to the main volume. The Supplement contains 89 additional 
monographs of which 47 provide standards for new drugs, 7 for vaccines and 
antisera and 35 for new formulae, with a number of additions to and amendments 
of the appendixes. 


B. Vet. C. Pp. XXIV +737 Price 45s. plus postage 2s. 9d. 
Supplement Pp. XVII1+ 134 Price 35s. plus postage Is. 


THE PHARMACEUTICAL PRESS, 17 Bloomsbury Square, London, W.C.1 
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Protecting pigs 


CRYSTAL VIOLET 


SWINE FEVER VACCINE 


Crystal violet swine fever vaccine is the only type that can be 
used in this country. It is prepared from the blood of 
artificially infected pigs suffering from swine fever, and by 
careful treatment with heat and crystal violet, a vaccine 
containing no live virus is obtained. It is supplied in bottles 
of 50 and 100 ml. 


Behringwerke AG., part of the Hoechst group of companies, is responsible 
for the production of vaccines and antisera for both human and animal 
use. Its experience in this field dates back to 1892 when Emil von Behring 
discovered diphtheria antitoxin. 


For further information write to: 
HOECHST PHARMACEUTICALS LIMITED 
VETERINARY DIVISION, SLOUGH 

Sle distributors in the United Kingdom: 
HORLICKS LIMITED, SLOUGH, BUCKS 
Telephone: Slough 
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GOMAXIDE 


* RIDEAL WALKER COEFF 6'5 


* CHICK MARTIN COEFF "7 
LI Q Available as follows :— 


40z. 80z. and | gallon containers. 


WILL NOT CORRODE your finest metal instruments. 
IS NON-TOXIC, NON-CAUSTIC, & NON-IRRITANT. 
DOES NOT STAIN. 
IS SAFE regardless of the strength in which it is used. 
STERILIZATION of non-boilable instruments ; Plastic, Rubber and 
Cutting instruments. 
@ HAS POWERFUL DEODORANT PROPERTIES. 
Contains chemically pure CHLOROPHYLL. 
e@ ECONOMICAL, because it retains its efficiency under high dilution. 


The British Veterinary Journal says : “ Gomaxide Liquid Germicide, which 
whilst being extremely efficient in action, has the merit of being very economical 
in use. It is non toxic, non irritant and it does not stain. It can be used to 
sterilize instruments and it does not corrode metals. 


It is pleasant to use and it has considerable deodorant properties because 
it contains Chlorophyll. Gomaxide has been incorporated in an antiseptic 
—s which has given good results in the treatment of wound and infected skin 

ions.” 


For all animal SKIN affections, use its companion 
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Baillizre, (BK) Tindall & Cox 


New Fifth Edition 
WRIGHT and HALL: 


Veterinary 
Anaesthesia 


By Professor J. G. Wright, of Liverpool, 
and Dr. L. W. Hall, of Cambridge 


“This is a book of the highest possible standard, without doubt 
the classic of Veterinary Anaesthesia in the English language, 
and a worthy example of the standard to be set by a notable 
surgeon and a great teacher. No person who aspires to practise 
veterinary surgery can afford to be without the latest edition 


of this book.” 
Veterinary Record. 


“How comforting it must be to have a copy of Wright's ‘Veter- 
inary Anaesthesia’ always handy. There is so much practical 
wisdom in it and it is so easy to find one’s way about it.” 


Journal of the Royal Army Veterinary Corps. 


332 pages. 91 illustrations. Price 37s. 6d., Postage 2s. 3d. 


Both these titles and many 
be displayed on STAND 
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ADVERTISEMENTS 


New First Edition 


KING: 


Veterinary 
Dietetics 


By J. O. L. King, Ph.D., M.R.C.V.S., M.V.Sc., B.Sc (Agric.) 


This new book will become a standard text in the field of Veter- 
inary Dietetics. As this field is such a large one the scope has been 
restricted to those conditions which are of practical importance. 
The first four chapters serve as a general introduction, outlining 
the principal causes of dietetic disease which are applicable to all 
species. The following seven chapters deal individually with the 
various classes of livestock, and the next two refer to the use of 
antibiotics and hormones. Then come two chapters on poisonous 
foods and infections conveyed by food, and the final chapter covers 
the feeding of sick animals. 


240 pages Price 30s. Postage 1s. 9d. 


other veterinary books will 
No. 3, British Veterinary 
at Oxford 


& & 7 & 8 Henrietta Street, London, WC2 + + 


| 
4 
i 


Xxx BRITISH V®.TERINARY JOURNAL, CXVII, 9 


THE BRITISH VETERINARY JOURNAL 


following papers: 


D. L. Ingram and G. C, 
Whittow, 
Hannah Dairy Research 
Institute, Ayr. 


J. C. Guillon. 
Juvisy sur Orge, Seine et Oise. 


B. L. Nestel and D. Clay, 
Livestock Division, Research 
Department of the Sugar 
Manufacturers’ Association, 
Mandeville, Jamaica. 


T. Dalling, 
Edinburgh. 


W. E. Lawrence, 
Department of Veterinary 
Pathology and Bacteriology, 


University of Sydney, Australia. 


The October issue (Vol. 117, Number 10) will contain the 


Measurement of Changes in the Body 
Temperature of the Ox (Bos Taurus). 


Avian Encephalomyelitis. 


The Effects of Hormone Implanta- 
tions on the Growth Rates of Euro- 
pean, Zebu and Hybrid Beef Steers 
grazing in Jamaica. 


Some Aspects of Agricultural Re- 
search: No. 2. A review of the report 
of the Agricultural Research Council 
for the year 1958-59. 


Ovine Brucellosis: A review of the 
disease in sheep manifested by epidi- 
dymitis and abortion. 
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NOTICE TO CONTRIBUTORS 


1. The British Veterinary Journa: publishes original papers and reviews on all aspects 
of veterinary science and kindred subjects. Accounts of clinical observations are 
published and, in the form ci letters to the editor, preliminary reports of scientific 
studies. Reviews should, in general, be written in support of original investigations. 
2. Manuscripts, written in the English language, should be sent to the Editor, The 
British Veterinary Journal, 7 and 8 Henrietta Street, London, W.C.2. Papers are 
accepted for publication on the understanding that they have not been published 
and are not being considered for publication elsewhere, and that they may not be 
re-published without sanction from the publishers. 
3 Contributions, which may be subject to editorial revision, should be condensed as 
as possible and should be submitted as a top typewritten copy on one side of the 
paper only, with double spacing and ample margins. The spelling should be that of 
the Oxford English Dictionary. 
4- Manuscripts should be headed with the title of the paper, the name and postal 
address of the author or authors, or, where applicable, the address of the institution 
where the work was done. They should conclude with a factual summary equal to 
about 3 per cent. of the length of the paper. References to previous work should be 
cited in the text with the author’s name and the year of publication in parentheses, 
e.g., “Brown (1957) showed that . . .” Where there are more than two authors the 
names of all should be cited on the first occasion in the text and thereafter only the 
first followed by et al., e.g., “Brown et al. (1957) . . .” In the list of references at the 
end of the paper all the authors’ names and initials should be included. The refer- 
ences should be listed in alphabetical order of the surnames of the authors, and the 
titles of the journals should be abbreviated in accordance with the World List of 
Scientific Periodicals, ¢.g., Brown, A, B. (1957) Brit. vet. F., 113, 217. 
5. Illustrations should be numbered in arabic numerals in the order in which they 
appear in the text and all referred to as “figures,” and should be somewhat larger 
than the size desired for reproduction. Drawings, diagrams and graphs should be 
in black ink on Bristol board or stout, smooth white paper. Letters and numbers 
should be indicated on them lightly in pencil. Photographs and photomicrographs 
should be printed on glossy paper. X-ray films should not be submitted, but prints 
of th€m, preferably negative prints. The areas to be reproduced of the photographic 
illustrations, if less than the whole, should be outlined /ightly in pencil on the back of 
each. All illustrations, diagrams, etc., should bear on the reverse side the author’s 
name, a short title of the paper and a figure number. Legends should be typed on 
a separate sheet of paper and should not be attached to the illustration. A statement 
of the magnification of illustrations should be given where it is applicable. 
6. Illustrations in colour can be accepted provided that the author is willing to bear 
the cost of their reproduction. Authors may also be required to contribute to the 
costs of reproducing black and white illustrations in cases when the costs are par- 
ticularly heavy. 
7. Tables should be typed on separate sheets and numbered in roman numerals in 
the order in which they are referred to in the text and their size and number should 
be limited to the minimum necessary for clarity. 
8. A proof of each article is sent in duplicate to the author. Minor corrections to 
the proof are permitted, but major alterations will be carried out only at the author’s 


expense. 
9. Reprints of articles and extra copies of the journal can be supplied if they are 
ordered when the galley proofs are returned to the publishers. An order form is 
sent out to authors with proofs. A copy of the journal and twenty off-prints of 
each article are supplied free and will be sent to the author, or to the senior author 
if there is more than one, as soon as the article has been published. 


Annual subscription, 50s. post free (U.S.A. and Canada, $8.50) payable in 
advance. students’ subscription rate, 30s. 
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